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MAIN COVER IMAGE: down on the deck for a 
beautiful photo pass, Kristen Leu's QynaFIrte 
PT - 19 flashes by. Kristen's model flew several 
times at the 2nd Annual World Mi nature 
Warbird Classic in Kirkwood, NY (photo by 
Gerry Vanish), Top Inset NASA "s R/C test 
model of the new X-33 reentry vehicle touches 
down after a successful “ drop test * The X~33 
may someday replace the aging space shuttle. 
Lower Inset designer Rich Umvitch holds his 
newest creation , Hr© DR* 109: a two-place 
“One Design . " See the plans on page 51. 
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EDITORIAL 

BY TOM ATWOOD 


On a Growth Curve 




T here is an amazing 
story to be told of 
recent technological 
progress in sport planes, 
jets and in giant scale. The 
trend toward larger glow' 
and gas engines in evi- 
dence at recent trade 
shows has been paralleled 
by the development of 
ever more sophisticated 
onboard ignition systems. 

Some of these systems per- 
mit the modeler to convert 
an engine from glow fuel 
to gas, so available options 
now include choice of fuel. 

Curious about the pros and 
cons of switching your 
2-stroke glow engine to 
gasoline propulsion? See 
'"Run your SuperTigrc G,90 
on gasoline," page 76. 

Digital servos that have 
just arrived on the scene offer unprecedented precision, 
speed and torque. Piezo gyros continue to grow lighter, 
smaller and more accurate. As remarkable as these ongo- 
ing developments are, consider also that turbine fan jets 
now typically comprise at least half the entries at a few 
of the major jet events! For a closer look at one of these 
state-of-the-art turbine- powered aircraft, see our "Field & 
Bench" review of the Bob Violett Models MiG 15 on page 
36. In that article, you'll also see details on the RAM 
750F turbine engine, one of several now certified by the 
AM A for use in radio-control modeling. 

Speaking of jets, we are proud to announce that Model 
Airplane News will be the primary sponsor of a major jet 
event — 'Florida Jets— to be held on March 2 through 5, 
2000, at the Flagler County Airport near Bunnell, FL. 
Check out our recent coverage of that event in the July 
issue of Model Airplane News to get a feel for 
the growing importance of turbines. For more 
information on the upcoming Florida Jets, 
contact promoter Frank Tiano at (561) 

795-6600; fax 795-6677, or email him at 
ftiano@aoLcom. 

DESIGNS FOR WINNING 

We offer two construction articles in this 
issue that represent "the best of the breed" in 
their respective categories. Long-standing 
contributor and accomplished designer Rich 
Uravitch offers a scale DR- 109, an updated ] A- 
scale "One Design" that faithfully embodies the best 
qualities of the original DR-107 in its new, two-pilot, 
slightly stretched configuration. Based on plans provided 
to Rich by Dan Rihn, the designer of the full-scale aircraft, 
this plane has increased length and span and smoother 


flying qualities. It is a 
natural for MlNiMAC and 
sport-scale competition, 
and because it is an aero- 
batic thoroughbred, it's 
also guaranteed fun (see 
page 48), 

Bob Aberle, also a highly 
respected model designer, 
offers us the PRO- POD, a 
competition airplane for 
an emerging class known 
as ,l[ AA electric competi- 
tion," Using an inexpen- 
sive .Speed 400 motor 
and 7-cell battery pack, 
this airplane is designed 


like to see surveyed in our pages? Write to us at Model 
Airplane News , Air Age fnc,, 100 East Ridge, Ridgefield, CT 
06877-4606 USA; fax (203) 431-3000; or email us at 
man@airage.com, + 


for competition 
that allows a 


run, an 8-minute 
total flight and a spot 
landing. 

Whether you want 
the edge in aerobatics or precision electric competition, 
these planes give you what you need without making 
serious dents in your pocketbook. 

We'd like to thank those who have responded to our 
request for feedback. In addition to following leading 
product and technology advances from micro to giant 
scale and across all R/C aeromodeiing categories, we will 
be offering more product guides and performance evalua- 
tions. Is there a particular category of product you would 


90-second motor 
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New products or people behind the scenes; my sources 

have been put on alert to qet the scoop! In this column, you'll find new 
things that will at times cause consternation, and telepathic insults will 
probably be launched in my general direction! But who cares? It’s you, the 
reader, who matters most! I spy for those who fly! 







FULL-HOUSE 


Mustang 


Herr Engineering has been 
making quite a name for 
itself with the super 
high quality. 4-channel small 
kits it offers. I 
know many of 
you will he happy 
to see this "full- 


house" mini Mustang join the Herr line. This quick- 
building Herr P-51 features a computer-designed semi- 
symmetrical airfoil that excels in both high speed maneuvering and low-speed 
stability, according to the manufacturer. This all wood model is perfect for 

iron-on cover- 


Vou Wanna have 


If you’re looking for fun — and who 
isn’t? — Global’s new Blue Max 
ARF will deliver. This ultra stable 
WW I, 1920s-style sport plane is 
90 -percent finished and covered in 
super-visible transparent orange. Easy 
to see through that bright orange is the 
tail-boom truss work that gives the Blue Max that 
awesome vintage appeal we love I was recently out 
at Global’s secret development warehouse, and I 
can tell you firsthand that the workmanship on 
this kit is fantastic, for sure. 

The airfoil is flat-bottomed, with 


a chord 
that increases 
toward the tip. I 

predict that this model will be very aerobatic with the 
appropriate control-surface throws, yet virtually 
stall-proof; perfect for close-in barnstorming. The kit 
includes a '‘whacked-out,” beret- wearing pilot and 
pirate’s cannon and will probably sell for under $190. 
Oh, yes; that includes a set of handmade. 5-Inch, 
metal -spoke wheels like those seen here on the 
model. Did yon ever price these separately? 

We’re talking $40 or $50. at the very least. 

Specs: wingspan — 67.25 inches; wing area — 756 
square inches, weight — approximately 5.5 pounds; 
wing loading — approximately 16 8 ounces per square 
foot; enqine — 40 to 60 2-stroke, or .52 to .70 
4 -stroke; radio required — 4 -channel. 

I’ve got to have one of these; it’s a perfect 
remedy for a day filled with annoying people 
Besides. Snoopy will be so jealous! 

Global Hobby Distributors, 18480 Bandilier Cir., 
Fountain Valley, CA 92728-8610; (714) 964-0827; 
fax (714) 962 -6452 


ings and 
can use 

standard-size servos but, of course, smaller 
airborne radio components do allow a signifi- 
cant weight saving Specs wingspan — 42 inches; 
wing area— 303 square inches; weight 22 ounces; wing loading- 
10.4 ounces per square foot; engine — .049 to .074. 

Herr Engineering C.orp., 1431 Chaffee Dr., Ste. 3, Titusville, FI. 
32780; (407) 264-2488; fax (407) 264-4230. 


Magnum 

XL-1.20 RFS 

ord has it from my flightline spies that Magnum 
4-strokes are doing a good job out there supplying 
modelers with a weekend's worth of dependable fly- 
ing. Now, a new 1.20 has joined the Magnum line: 
like the others, the 1 .20 uses the latest CNC machines 
for consistent high quality. 

The 1 20 RFS features twin-needle carb, ringed-piston technol- 
ogy and blowby gas recirculation for crankcase 
ventilation and cleaner run- 
ning. Here's the best part, 
this 1.20 sells for $240 — a 
lot less than other sport 
1 .20 4 strokes, and I'm 
hearing that its perfor- 
mance is quite comparable 
to higher priced engines. 

We'll test this one soon. 

Global Hobby Distribu- 
tors, 18480 Bandilier 
Cir., Fountain Valley, 

CA 92728-8610; (714) 

964 0827; fax (714) 

962-6452. 
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One-Stop Shopping 


It used to be 


AIR SCOOP 


14 more trips 

to get the support stuff you needed to go flying; not any- 
more, though, thanks to Horizon Hobby Distributors' 
SkyPack Pilot Support Package. In one convenient box, the 
SkyPack contains everything you'll need to get off the 
ground. You get JR's precision F400EX radio-control system 
with four S517 servos, a quart of Hangar 9 AeroBlend Fuel a 
powerful MDS .40 FS Pro engine and Du-Bro's Kwik-Klip 
Ni-Cd glow driver. In addition, the SkyPack includes a 
durable cardboard field box in which you can carry your 
accessories to and from the flying field, a Hangar 9 Manual 
Fuel Pump with tubing, a 4-way socket wrench and even a 
safety stick for prop-starting your engine. The Hangar 9 
SkyPack takes the hassle out of finishing your kit and gets 
you to the flying field — and into the air — quickly and easily, 
and it's only $299.95. 

Hangar 9; distributed by Horizon Hobby Distributors, 
4105 Fieldstone Rd., Champaign, II. 61822; (217) 355-9511. 


A4H from 

I U ELECTRIC jet 


I n my Toledo show coverage a few months back, I told 
you about an exciting company called Electric Jet 
Factory. In that coverage, 1 highlighted an ARE, electric 
ducted-fan A7 Corsair, and 1 said I was going to watch 
this company because there was more to come from 
what they call their "Flying Styro Line." Well, here it is: a 
twin, electric, ducted-fan Warthog. What do you think? I 
think it's totally cool. Like the A 7, the A10 is a prefinished, 
electric, ducted-fan-powered foam scale jet. The Warthog's 
wingspan is 40 inches, and it uses two EDF 400 (Speed 400- 
size) fan units. Rumor has it that the A 10 recently received 
best "e" jet award at a recent jet rally. 

Electric Jet Factory; distributed by Animated Objects Inc., 
8929 N. Ferber Ct., Thcson, AZ 85742; (520) 579-5609; fax 
(520) 579-5610. 


that when you 
got started in 
our great 
hobby, you 
made one trip 
to the hobby 
shop to pick 
out an airplane 
and then made 


Backyard 

Dawn 

Patrol 


You knew it had to hap- 
pen, didn't you? If you 
didn't know, you must 
be asleep at the switch. 

It's Hobby lobby's 
ready-built Fokker Dr. I 
Triplane Slowflyer. Like 
others in the WW I 
Slowflyer series, the Fokker is very 
easy to assemble (it takes about 
5 hours); it's constructed of high-quality, 
prefabricated hard foam and precision die-cut wooden 
parts. The fuselage and tail group are prepainted. "Slowflyer" 
means the triplane flies right in front of your face at incredibly 
slow speeds, yet is extremely maneuverable. Specs: wingspan — 
28 inches; wing area— 310 square inches; weight: approximately 
10 ounces fully equipped; wing loading — 4.7 ounces per 
square foot. 

Hobby Lobby Inti., 5614 Franklin Pike Cir., Brentwood, TN 
37027; (615) 373-1444; fax (615) 377-6948. 


Onboard 

insurance 

Some of the crashes I’ve experienced over my 
R/C’ing years — and there have been many — were 
the direct result of an engine quitting and being 
unable to make it back to the landing strip. 

Hazards abound in the outer reaches of a flying 
field; I’ve hit everything from a rotten tree 
stump to a rusted-out ’61 Buick Delta 88 ... 
or was it an Olds? Who cares? Either one will 
totally destroy an R/C airplane if encountered while 
gliding at landing speed. 

Not only will Horizon Hobby’s Expert’s On-Board 
Digital Glow Driver make your engine idle as never before, but 
it’s also insurance against “flameouts"; a great investment for 
protecting your much -loved model. Using either computer mixing 
or a Y-harness, simply plug the unit into your throttle channel and 

set it to activate 
when the throttle 
stick moves below 
a chosen position. 
Powered by a 
4.8V. 600mAh 
pack, the charge 
will last 
about an 
hour, 

depending 
on which 
glow plug you use. 
A 6V pack is recommended for multi-cylinders; plus, for the 
weight-conscious, a single 1 .2V cell may be used. At only 1 .4 
ounces and 2V4x1 7 /i6x 5 /i6 inches, the Expert’s Glow Driver can be 
installed in even smaller models. 

Horizon Hobby Distributors, 4105 Fieldstone Rd., Champaign, 

IL 61822; (217) 355-9511. 
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AIR SCOOP) 







I thought you guys would like to take a quick look at 
the new line of mini warbirds from Electric Power 
Products. I can't tell 

you too much yet, but these ARF, prefinished hard-foam models are 
powered by gear-reduction Speed 280 motor units. As far as I know, the line includes the 
F4-U Corsair and P-51 pictured here. I'll keep you posted on developments. If you just can't 
wait for the next issue, contact the company. 

Electric Power Products; distributed by Animated Objects Inc., 8929 N. Ferber Ct., 

Tucson, AZ 85742; (520) 579-5609; fax (520) 579-5610. 


Electric Power Arrives 


A 4-inch-diameter, narrow-profile brake/wheel 
now joins Bob Violett’s super-precise line of jet 
wheels and brakes. This new, narrow-profile 
design is perfect for Vfe- 
scale jets such as 
BVM’s new MiG 
1 5 and the 
soon-to-be- 
available 
F-86. The 
wheel is 
built to 
withstand 
the 

stresses 
imposed 
by high- 
speed, 
turbine- 
powered 
model aircraft. 
Eight bolts pass 
through the tire to 
keep it secure on the rim 
even at very high ground speeds. 

Of course, this new wheel uses the patented 
O-ring brake — the simplest and most effective 
system available. An all-new, proportional 
braking valve dubbed the “Smooth Stop” 
will soon be available for all 12 sizes of 
BVM wheels. 

BVM, 170 State Rd. 419, Winter Springs, FL 
32708; (407) 327-6333; fax (407) 327-5020. 


Great Planes 
Helps you get 
Organized 


don't know about you, 
but somewhere along the 
way in a building project, 
my bench top goes from a 
freshly vacuumed, pristine 
work surface to Yucca Flats after the 
blast. I don't know why; maybe it's 
because I build and watch "Star Trek" at the same time, and I 
unconsciously toss my tools anywhere when I've finished with 
them. A workbench that's cluttered with building "stuff" not only 
makes it difficult to find a much-needed tool at a crucial moment, 

but obstacles such as 
runaway screwdrivers, 
hidden bolts and 
spilled glue can also 
alter a freshly finished 
fuselage for the worse. 

To help with work- 
shop organization, 
Great Planes has intro- 
duced two handy 
organizers that I, for 
one, must have: the 
prebuilt Benchtopper and Glue Caddy. Just like the original 
Benchtopper, the prebuilt and painted Benchtopper keeps building 
tools and accessories together in one safe, handy location, so 
you'll know right where everything is at all times. This unit fea- 
tures wooden construction, epoxy/mixing-cup holders, tool/knife 
holders, two small 
drawers, one big 
drawer, a deep tool 
well, a CA shelf, T-pin 
storage shelf and a 
hobby-blade disposal 
slot, and it may be 
mounted on a wall. 

If — like me — you were 
too lazy to build a 
Benchtopper, you now 
have no excuse. 

Next up is the Glue 
Caddy. This 

handy little unit is designed to hold an epoxy set, two 1- 
ounce bottles of CA, accelerator, epoxy cups, mixing 
sticks and epoxy brush in one compact area. Like the 
Benchtopper, the Glue Caddy comes completely assem- 
bled and finished. I see this little organizer being just as 
handy at the flying field; it will fit easily into many 
flight boxes. 

Great Planes Model Distributors, 2904 Research Rd., 
Champaign, IL 61826; (217) 398-6300; fax (217) 
398-0008. 
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AIRWAVES — 

Our readers write back 


WRITE TO US! We welcome your comments and suggestions. Letters should be addressee 
to “Airwaves,” MODEL AIRPLANE NEWS, 100 East Ridge, Ridgefield, CT 06877-4606 USA; 
email man@airage.com. Letters may be edited for clarity and brevity. We regret that, owing to 
the tremendous numbers of letters we receive, we can not respond to every one. 


STOP THAT YAW 

I have been building models for a while 
now and regularly fly sport models. I am 
now flying a scratch-built Super Cub 
with flaps, but I'm having a problem 
with adverse yaw. I do not have a com- 
puter radio so I cannot program differen- 
tial into my ailerons. What can I do? 

GEORGE UNGER 

Bremen, Germany 

George, you can do a couple of things to pre- 
vent the nose of your model from swinging in 
the wrong direction when you turn your 
Super Cub. First, apply both aileron and rud- 
der input to coordinate your turns. Some 
models even require that you lead (start) the 
turn completely with rudder input and add 
in the ailerons afterward; my Ziroli 
Stearman FT- 17 is a good example of this. 

Anyway, to add differential throw to your 
aileron system without a computer radio, 
you can — using one centrally located servo 
and 90-degree bellcranks — move the aileron 
control horns forward of the aileron hinge 
line (if they are on the bottom of the control 
surface). This will cause more upward 
aileron movement and less downward move- 
ment by increasing the servo's * push " direc- 
tion of travel aft of the hinge line. The same 
thing can be done with two servos (one in 
front of each aileron) and a Y-hamess con- 
necting them. In this case, you would move 
the pushrod/servo wheel connection forward 
of the servo's neutral position. Hy moving the 
pushrod relative to the center of the servo's 
travel range, you effectively increase one 
side's travel and decrease the other side's 
travel. The result of this is less unwanted 
yaw and smoother turns. GY 

TORQUE TALK 

1 am building an open-bay floater glider 
with a wingspan of 86 inches, and the 
two aileron servo bays allow for a servo 
width of no more than inch. A variety 
of specialized servos is available, but I am 
looking for something that is affordable, 
has sufficient torque and will fit in the 
small servo-bay area; my standard servos 
are much too large. Could you offer any 
tips regarding which servo I should use? 

LEONARD KLEIN 
Phoenix, AZ 

A variety of new, miniature servos has 
recently become available, and some have 
surprising torque for their tiny size. Using 
one of these with the proper-size servo arm 
will minimize weight and get the job done. A 
good choice for actuating your ailerons 
would be the new JR 241 sub-microservos. 


These have 17 oz.-in. of torque, which is 
adequate for an 86-inch-span glider in the 
floater category. For years, single servos with 
an output torque of about 45 oz.-in. have 
been used to actuate two ailerons in trainers 
and sport planes, so using two 17 oz.-in. 
servos on your glider will work well. The JR 
241s weigh only .32 ounce. Because they 
measure only .45x.87x.85 inch, they will 
easily fit in your aileron bays. Moreover, 
unlike some other brands of sub-microservos, 
their standard packaging includes output 
arms of various lengths. This servo also has 
an affordable list price: $29.95. TA 

ENGINE OUT 

Lately, every time 1 fly my R/C trainer, its 
.40FP quits about halfway through the 
flight. Help! I'm quickly becoming an 
expert "glider" pilot. What can I do to 
prevent this? 

MATT McFADDEN 
Newtown, CT 

There are several things to check, but first, 
how old is your fuel? If it has been sitting 
around for a couple of years in a previously 
opened bottle, the nitromethane has proba- 
bly evaporated. This will definitely cause the 
problem you're having. You'll have to buy 
some new fuel. 

Other considerations are the temperature, 
barometric pressure and the elevation of your 
field. Say you fly on a day that has a moder- 
ate temperature (in the 70- to low 80-degree 
range) and a higher than standard baromet- 
ric pressure (above 29.92 inches of Hg), at 
an elevation of 700 feet. If you send the air- 
plane up with too lean a setting, i.e., the 
engine is screaming with max rpm, there is 
probably too much air in the atmosphere, 
and it will dominate the fuel/air mixture to 
the carburetor. Plenty of air but very little 
fuel will make the engine lean out, run 
extremely hot and eventually quit. Is the 
engine too hot to touch after the landing? If 
so, send the plane up with a richer setting — 
back the needle valve out counterclockwise l M 
turn. A good ground check for the needle- 
valve setting is the nose-up/nose-down test. 

With this method, you set your needle 
valve to the desired rpm; at full throttle, hold 
the nose of the model up in the air at a 
45-degree angle (make sure that the prop arc 
is not in line with your face or anyone on the 
ground), and then point the nose down to the 
same angle. When you pick up the nose, the 
rpm should increase; when you point the 
nose down, the rpm should decrease slightly. 
The next check is to see where the idle mix- 
ture is set. With the airplane on the ground, 
let the engine idle for a few seconds and 


then — while holding onto it firmly— gun the 
throttle to the max position . Does it go to 
full blast without hesitating? If it "wallows" 
and eventually goes, it is too rich; if it quits 
as soon as you push the stick, it is too lean. 
Refer to your engine's manual about how to 
adjust the idle setting. If you are in the 
beginning stages and are flying your plane 
with a throttle setting of fa or lower, and the 
idle setting is too lean, it will cause the 
engine to quit after a certain length of run- 
ning time. 

Make sure that your fuel tank is properly 
aligned with the carburetor intake and that 
the clunk inside the tank moves around 
freely to all four corners of the tank. 
Sometimes, on a hard landing, the clunk will 
fall forward and stay there, creating a bend 
in the line. If you have had such a landing, 
grab the airplane by the stopped propeller 
and the bottom of the fuselage and shake it 
up and down vertically to get the clunk to 
return to its normal position. 

Check the glow plug. Sometimes, not all 
the coils ignite, so the engine runs for a short 
while and then stops. Make sure that noth- 
ing is blocking the muffler's exhaust outlet. 
This will lead to a backup in the exhaust 
system that will overheat the engine and 
cause it to quit. 

I hope this helps. RP 

HINGING ON A BET 

First, 1 want to thank you for all the help- 
ful "how-to" articles that appear in the 
magazine every month; keep up the good 
work! Maybe you can solve a small differ- 
ence of opinion I've been having with a 
friend. On my new fun-fly plane, the 
rudder hinge line is angled backward at 
about a 20-degree angle. Does the control 
horn go perpendicular to the hinge line, 
the way my buddy says, or parallel to the 
fuselage? There's a pizza riding on your 
answer, so please let us know. [email| 

DAN HANSEN 

Dan, thanks for the kind words. As far as 
the control horn is concerned, you always 
want it to follow the direction of flight; it 
need not necessarily be parallel to the fuse- 
lage. While this isn't the ideal setup, under 
the circumstances, it provides maximum 
authority / over the control surface and mini- 
mizes binding. Even though you were closer 
with your answer, I'm afraid you'll have to 
send us the pizza — bacon and onion, please. 

BH ± 
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PILOT PROJECTS I 

A look at what our readers are doing 



R/C RETIREE 

A, Webster Tenney Jr of Arlington, TX, took up R/C flying after retiring about a 
year ago. This gorgeous Top Flight F4U-5 Gold Edition is his first scale effort. 

The 62-inch-span gull-wing plane has an O.S, .61 FX for power. With his new-found 
free time, Webster detailed the Corsair just like one he saw in a Squadron/Signal 
book with a 4-blade prop, eight rockets, an antenna mast and wingtip lights. We 
hope his retirement is going well, and we look forward to Webster's next contribution. 




A LITTLE 
EXTRA 

Using a set of Mode! 

Airplane News plans, 

Steve Aldridge of Boise, 

ID, built this Extra 3*25 
with foamboard ribs 
and fuselage formers. 

Steve glassed the fuse- 
lage with .56-ounce 
cloth and Finish Cure epoxy, then sprayed it with 
21 st Century primer and topped it off with Cub 
Yellow dope. The wing is covered in MonoKote, 
and the black trim is Rustoleum paint. The O.S, 
.25FP-powered airplane is "very solid and stable 
in flight, yet very aerobatic/' writes Steve, 



ROSS’S REDMOND RYAN 

With airplanes like this stunning Ryan STA. it's no wonder that the Redmond, OR, R/C 
club is known as the "Field of Dreams.” This faithful replica of a scale Curtiss, built by 
Ross Schmerse, is powered by an O.S. .61 FX and flawlessly finished with Ultracote 
Plus, Look at that scenery ... just like your flying field, right? 


SEND IN YOUR SNAPSHOTS. Model Airplane 

News is your magazine and T as always, we encourage 
reader participation. In "Pilot Projects/' we feature pic- 
tures from you — our readers. Both color slides and color 
prints are acceptable- We receive so many photographs 
that we are unable to return them. 

All photos used in this section will be eligible for a 
grand prize of $500, to be awarded at the and of the 
year. The winner will be chosen from all entries pub- 
fished, so get a photo or two, plus a brief description, 
and send them ini 

Send those pictures to: Pilot Projects, Model Airplane 
News , 100 East Ridge, Ridgefield, CT 06877-4606 USA. 



LEAR-Y IN LINDENWOLD 

Your flying buddies always ask for favors— a glow 
plug here, a prop there— but this takes the cake: 
when Tom Owens of Linden wo Id* N J, decided his 
next project would be a Great Planes Lear Jet, his 
friend Tony Verchio told him, "You better build 
two; I want one," Tom listened! The pair of jets is 
attractively trimmed in MonoKote and powered by 
SuperTigre .61s, and they carry Futaba radio gear. 
We're told Tom's jet (no. 1) flies great but that 
Tony wants to admire his a little longer before it 
takes off. 



AUSSIE ANTIQUE 

Les Heap of Melbourne, Australia, figures he 
must have set some sort of record with his 
T.D. Coupe constructed from Model Airplane 
News plans. He built the Mighty Mid get -powered 
plane in December 1936 as a free flighted then 
converted the T.D. to R/C in 1970 and went on 
to win three contests with it. The Coupe has 
been newly recovered and now sports an O.S. 
,28 engine, just in time for its 63rd birthday. 
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PILOT PROJECTS 



UNIQUE NIEUPORT 

Here’s a great example of some modeling ingenuity 
from Larry Hacker of Mabelvale, AR. He started off 
with Flair’s 52-inch-span, sport-scale Legionnaire kit, 
which is based on the Nieuport 17. By omitting a few 
parts and adding some scale engine cylinders and a 
fairing behind the cowl, Larry created a Nieuport 1 1 b. 
His Futaba-guided warbird is powered by an O.S. .25 
FX engine with a 1 0x5 propeller. The plane is a slow 
flier, and after about a minute, the oil residue in the 
muffler begins to smoke; "... a happy accident!” says 
Larry. The 21st Century covering is adorned with 
MonoKote roundels, and the Native American graphics 
were computer generated. 


NETHER-NETHER LAND 

If you have a hundred or so hours to spare after spending a 
year building your Great Planes F4, here’s a finishing job you 
can accomplish! Rob Kemp of the Netherlands proudly poses 
with his O.S. .61 -powered Phantom. He used two-part auto- 
motive paint to duplicate the bicentennial design used by the 
Navy Test and Evaluation Squadron. Our thanks to Rob’s 
fellow club member, Victor Rutten, for sending in the photo. 



YAKKETY YAK 

After growing tired of more common warbirds, Garland 
Haynes of Garnett, KS, found a change of pace in a Model 
Airplane News plan of a YAK-3. The K&B .65-powered war- 
bird is painted in Siberian Arctic colors of white, blue and sil- 
ver, weighs just over 7 pounds and has a homemade canopy. 
Garland uses a Futaba radio that operates seven servos for 
basic flight functions, retractable landing gear and flaps. 




CAMO CONCEPT CANARD 

Ernie Adamson of Bellingham, WA, didn’t have his kit instructions out of 
order; this is actually a scratch-built model based on Focke-Wulf’s 1929 
concept drawings of the proposed FW-42. Ernie’s Vi 2 -scale endeavor 
has a wingspan of 83 inches and a canard span of 32 inches. The twin- 
.60-engine plane weighs 14.5 pounds and is scheduled to fly after its 
appearance at several mall shows. As a result of research disagreements, 
the full-scale version was canceled and never left the drawing board. 



HONEY, I SHRUNK THE CHAMP 

George Deutsch of Whitestone, NY, owns both of these Aeroncas; the 
full-scale version is pictured beside his Bud Nosen kit plane. The R/C ver- 
sion is powered by an O.S. .32 and required only slight modifications to 
match its “big brother.” George writes. ”1 can say from experience that it 
is easier to control an airplane sitting inside one than it is to stand on the 
ground controlling one with just a ‘box’ in your hands!’’ 
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HINTS & KINKS 

BY JIM NEWMAN 



TUNNEL VISION 

This noted designer says that to make your optical 
tachometer M see" better, paint the inside of the tube 
black. Also, to prevent the tach from accidentally 
being switched on, glue on this simple switch guard. 

Larry Renger, Cerritos, CA 


SIND IN YOUR IDEAS. Model Airplane News will give a free one-year 
subscription (or one-year renewal, if you already subscribe) for each idea 
used in “Hints & Kinks.” Send a rough sketch to Jim Newman, c/o Model 
Airplane News , 100 East Ridge, Ridgefield, CT 06877-4606 USA. BE SURE 
YOUR NAME AND ADDRESS ARE CLEARLY PRINTED ON EACH SKETCH, 
PHOTO AND NOTE YOU SUBMIT. Because of the number of ideas we 
receive, we can’t acknowledge each one, nor can we return unused material. 



BLIND MAN’S PUNCH 

It is often impossible to 
insert a punch to mark 
engine-mounting holes 
because of the exhaust 
stack overhang. 

Sharpen an old 
landing-gear wire, 
insert it into the 
holes beneath 

the stack and lightly tap the wire 
to mark the hole position. 

Paul Schaefer, Edge wood, NM 


rx M * 

es 





FLIP-FLOPPED FEED 

In a sudden stop, the fuel-tank flop tube can shoot forward and kink 
the rubber feed line, shutting off the fuel. Prevent this by adding a 
section of rigid brass or nylon tube, as shown by the arrow. 

Gene Chase, Oshkosh, Wl 


T-NUT TUGGER 

Pull T-nuts into place with a piece of cycle brake cable and a firmly attached 
wheel collar. Grasp the cable with pliers, then pull hard to drive the spikes into the 
firewall. Use a bolt and a large washer for the final seating. A dab of epoxy or CA 
will keep the nuts in place. Greg Harada, Phoenix, AZ 


PLUG 

SPREADER 

This tool makes easy 
work of separating 
Sermos connectors in con- 
fined spaces. Drill a clothespin 
and glue in two stout wire pins, as 

shown. Insert the pins into the holes in a mated pair of connectors, then 
squeeze the clothespin to force them apart. 

John Hannah, Delta, BC, Canada 


WIRE SUPPLY 

This modeler found 
that some coat- 
hanger wire is fairly 
rigid and measures 
0.099 inch in diameter, 
which is the right size on 
which to cut a 4-40 
thread. Shape, bind and 
glue the wire to 
straight-grain pine 
sticks or aluminum 
tubes to create very 
inexpensive pushrods 
for bigger models. 

Warren Heinfeld, Fruitland Park, FL 


forward 
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TEMPLATE 
TACKER 

Instead of using 
messy rubber cement to 
tack parts tracings to balsa or ply. 
make copies, then lightly bond 
them into place with dress- 
makers’ Heat Bond or 
Wonder Under paper. 

Iron the Heat Bond to the 
balsa (1), then immediately peel it 
off, leaving the adhesive on the wood (2). 
Iron the parts copy to the adhesive (3), then cut 
out the parts and peel off the paper. 

Charles Garrett, Mesquite, TX 



CONEHEAD 
CAPER 

The cone-shaped plastic 
cap of a CA bottle can put a 
nasty dent in balsa sheeting if a wing 
is accidentally set down on it. Make a 
soft cap out of rubber fuel line, as 
shown (a), by binding cord around 
it. Or push a plug of plastic rod or 
wire well down into the tube (b). 
Graham Hicks, La Grande, OR 


DOWNWIND TURNS 

Apply covering film with all seams and overlaps facing 
downstream. If you apply the covering in the 
manner and order shown, the overlaps will not ^ 
lift and allow oil to be blown below the film. The 
model will look neater, too. 

Vince Cahill Jr., Venice, FL 




HATCH LATCH 

A spring from a hardware store and some stout nylon 
monofilament passed under a tube or dowel is a convenient 
way to secure a glider canopy. Split-dowel locating keys 
glued beneath the canopy keep it aligned, yet allow the 
canopy to ride up and separate from the fuselage in the event 
of a crash. The canopy can also be removed instantly for service and 
switch access. This method is superior to hooks and rubber bands. 

Frans Sant, Haarlem, The Netherlands 



SLUDGE 
PUMP FILTER 

Prevent your 4-stroke 
engine from sucking up dirt 
and water through the 
crankcase vent by attaching a regular 
fuel filter, as shown. Ward says this is 
especially important if your engine is 
in a floatplane. 

Ward Stewart, Penetanguishene, 
Ontario, Canada 



SADDLE SEAL 

For a perfect wing-saddle 
fit, tape thin plastic film 
across your wing, 
squeeze a bead of silicone 
sealant along the edge of the 
fuselage sides, then bolt 
the wing into place. 
Allow the sealant 
to cure, then 
unbolt the fuse- 
lage and slice off 
the squeezed-out 
sealant with a new 
blade that has been lubri- 
cated with dish soap. 

Ric Rector, Redding, CA 
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by Hob Hastings & Gerry Yarns h 


2nd Annual World Miniature 
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An Impressive sight warbirds fined the runway from the start to the 
noontime break ; one end of the runway was in Kirkwood, NY, and the 
other was in Pennsylvania* 


This Dynaflite 
PT-19 is the work 
of Kristen Leu, 
daughter of 
Model Airplane 
News cofumntet 
George Leu. 
Powered by 
a Saito 1*50 
4-s troke f the 
primary trainer 
put in several 
flights with 
the help of 
test pilot Oean 
DiGiorgio. 



This pusher-prop-design Blue Angeis F-18 Hornet flew very well. Here it makes a slow flyby . 



A celebration of military aviation 



John Chevalier of Laco/fe, Quebec, Canada, showed up with two Mustangs. 
His Meister Scale P-5 TO powered by a Quadra 42 heads off on another sortie. 



Tom Lamar brings his razorback P-4? In for a c rosswind landing ; Yellow 
Aircraft kit 



I N ONLY ITS second year, the Miniature 
Warbird Classic has already matured 
into an event with its own personality: 
an ambiance created by wonderful people 
and aircraft and reinforced by the full- 
scale sod runway, dramatic aviation- 
movie music piped over the PA and 
countless flybys dedicated to the wartime 
aircraft of a bygone era. 

Under the auspices of the World 
Miniature Warbird Association (WMWA}, 
at this event, warbird models, regardless 
of size or era, must be able to take off on 
their own and maintain an established 
traffic pattern. 

Following these simple guidelines, 
pilots treated the throngs of spectators to 
an aerial history lesson that encompassed 
everything from the fragile, WW I Etrich 
Taube to today's blisteringly fast F/A-18 
Hornet. Practically every aspect of mili- 
tary aviation history was represented, but 


no flightline judges scored the flights. The 
pilots' only reward was the satisfaction of 
sharing their passion tor aviation. 

Held on the last weekend in June at 
Kirkwood Air Park just south of 
Binghamton, NY, the event's location is 
perfect. An unofficial tally of registered 
pilots showed that attendance had almost 
doubled since the “great experiment 1 ' 
held last yean 190 aircraft flew more than 
350 sorties. And can giant-scale warbirds 
and warbirds of “normal" size operate 
from the same flightline? The answer is 
an unequivocal “Yes!" 

The founder of the WMWA is scale 
modeler Dino DiGiorgio of Succasunna, 
NJ. Despite some health problems over 
the last year, Dino continued to write the 
WMWA’s newsletter, and with the help of 
his buddy Don Godfrey and many WMWA 
volunteers, he made the 1999 Classic a 
great success. 
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Above: designed by Rich Uravitch, the 77-inch-span WW I Fokker D-VII continues to be 
a popular sport-scale design. Here, complete with pilot in spiked helmet and Ernest 
Udet markings, Ralph Jackson’s model strafes the trenches. Below left, top: with its 
impressive flight performance, the Fokker Dr. 1 triplane remains a WW I staple. Here, 
Ron Prestin’s plans-built triplane hunts for prey; Q-35 for power. Below right, top: 
winner of the Best WW I Aircraft award, Sal Calvagna “ smokes ” his Sopwith Pup down 
the runway! Below left, center: what’s this? — a convertible Me- 163 with the top down? 
No; it’s Sal Calvagna’s sinister Komet coming in for a landing. George Leu was the 
pilot when the flying wing lost its canopy. Built from Kiehl plans, the model has an 
O.S. 1.08 for power. Below left, bottom: a Yellow Aircraft bubble-top P-47 on a fast 
flyby. Below right, bottom: Nick Ziroli Sr. had a great time flying his new G-23-pow- 
ered Ercoupe (military designation YO-55). 


ON THE FLIGHTLINE 

This year's event started with a 
pilots' meeting that was fol- 
lowed by Kate Smith's rendition 
of our national anthem. To 
honor the many who served and 
died for their countries, the flags 
of several nations were unfurled. 

Spanky McKay, Ken Taylor and 
“Scale Techniques" columnist 
George Leu acted as announcers 
and kept the crowd well 
informed. The well-manicured 
runway was filled with aircraft, 
and we enjoyed five days 
(Wednesday through Sunday) of 
great flying — warbird heaven! 

Four flight stations arranged 
and assigned according to radio 
frequency launched the many 
aircraft, and there was never a 
lull in the action or any long 
waits to fly. A few frequency 
pins did stay out longer than 
intended, but overall, all the 
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FULL-SIZE CHIPPY 


For many, the highlight of the Warbird Classic was a magnificent, 
41-pound, 1 0V2-foot-span B-17 — the 909 — built by Curtis 
Alderman. Curtis flew this Flying Fortress in an impressive forma- 
tion with five P-51 Mustangs and also on several very low bombing 
runs (less than 3 feet off the ground)* 

Just as impressive as his flights was the sight of him starting the 
bomber's four O.S. .40 FP engines. Systematically, he always start- 
ed with engine one (left, outboard) and then worked his way 


through the other three* When all 
were on line, he took out his 
tachometer, adjusted the needle 
valves for peak rpm and then 
backed off the revs a little* 
Finally, he re-adjusted three of 
the engines to match the one 
with the lowest peak rpm* 

With the engines' synchro- 
nous drones and their telltale 
smoke trails, all of Curtis's demo 
flights were truly awe-inspiring. 

Not surprisingly, the plywood- 
and-balsa 909 took 
2 V 2 years to build, and it was 
appropriately completed on 
Memorial Day 1993* Curtis esti- 
mates that during its more than 
170 flights, it has burned 70 to 
80 gallons of glow fuel, and he 
says that, per hour, his full-scale 
Piper Cub is cheaper to fly than 
his 909 mod ell 


SPECIFICftTIOHS 

Plans: Bob Holman 
Wingspan: 126 in. 

Weight 41 lb. 

Materials: balsa and ply 
Power: four O.S. .40FPs 
Radio: Airtronics 6-channel 
Retracts: Likes Line 


The WMWA Warbird Classic draws model warbirds of all types and 
sizes* From a 10 V 2 -foot 8-17 to Vi 2 -scaie combat fighters, 
Kirkwood is a safe haven for all models military* 

On Saturday, a beautifully restored, full-scale de Havtlland DHG- 
1 Chipmunk delighted the crowd when it flew in and joined the 
party* Owned and operated by Mike Maniatis of New York City, the 
all -yellow primary trainer was painted in Canadian markings. More 
than just a few modelers watched as Mike expertly set his price- 
less restoration down on the runway. 

Of special interest is that Mike completely rebuilt the Chipmunk 
in his small apartment and had to remove a window to pass all of 
the parts out to be transported to a nearby airport for reassembly. 
Now, that's dedication! 

No one was more pleased to see the Chipmunk in the landing 
pattern than announcer Spanky McKay, who is a retired Royal 
Canadian Air Force lieutenant colonel. While in service, Spanky 
notched up several hours in the DHC-1, and when Mike learned 


about this, he offered him a ride for old time's sake. For several 
days thereafter, Spanky couldn't erase the smile from his usually 
serious countenance. 

For Mike, Spanky and all of the warbird modelers at the Warbird 
Classic, the experience was truly unforgettable* 
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WARBIRDS CLASSIC 


HAWK IN THE OWL SQUADRON? 

The word “warbird’’ usually conjures up images of the 
common “Stars and Bars” fighters such as Mustangs, 
P40s and Corsairs. That’s why it was so refreshing to 
see such a diversity of aircraft at this event. 

The fly-in was a flurry of activity, both in the pits and 
in the air, but when one big bird in particular cruised 
past, it grabbed everyone’s attention. The airplane in 
question was a 46-pound, 8-foot-span, Va-scale Curtiss 
P6E Hawk biplane, and the guy holding the transmitter 
was Walt Basiago of Summit Hill, PA. 

Walt is as cordial as he is skilled at flying, and he truly 
exemplifies the spirit of a fly-in. Before it’s flown, his 




plane requires approximately 20 to 30 
minutes of rigging. Its unique markings 
are those of the Michigan Snow Owl 
Squadron, and they’ve been carefully 
detailed, right down to the ’’claw” 
wheel pants. 

Under the cowl? This military marvel 
is powered by a Sachs 5.8 spinning a 
Master Airscrew 24x1 0. 


SPECIFICATIONS 

Plans: Wendell Hostetler 
Wingspan: 96 in. 
Weight: 46 lb. 

Materials: balsa and ply 
Power: Sachs 5.8ci 




SPECIAL AWARDS 


On Saturday night, everyone showed up at the chow hall (the Kirkwood Airfield hangar) for great food, 
interesting conversation and the presentation of WMWA Special Achievement awards. 

1999 Awards 


Best WW I 
Best WW II 
Best Jet 
Technical Achievement 


Sal Calvagna, Sopwith Pup 
Dean DiGiorgio and Bill Stevick, P-51 Mustang 
Larry Wright, scratch-built F-86 Sabre Jet 
Curtis Alderman, B-17 Flying Fortress 


Special recognition 

• Nick Ziroli Sr., for his continued support 
and development of giant warbird designs. 

• Roy Vaillancourt, for his involvement in giant-scale 
warbirds and for founding Miniature Warbirds Limited. 


Sponsorship recognition 

• Airtronics and Robart Mfg., for their continued support 
of the World Miniature Warbird Association. 


Continued from page 32 

pilots flew as they had hoped to. 

The traffic pattern was one of giant- 
scale models making large, impressive cir- 
cuits outside the orbits of the smaller, 
glow-powered warbirds. This air segrega- 
tion developed naturally — almost unin- 
tentionally — last year, and again this year, 
it worked well and kept "the big and the 
little" on speaking terms! The camaraderie 
kept everyone smiling and really 
impressed us. Good times, good friends 
and great-looking warbird flights; what 
more could anyone ask? 

VETERANS AND FLEDGLINGS 

This year, the regular warbird crowd 
shared the flightline with many first- 
timers, and it is always a pleasure to see 
the old birds and fledglings get airborne 
together. Several P-51 Mustangs (built 
from Dick Sarpolis plans and Dynaflite 


kits) completed their missions, and 11- 
year-old Paul Sitler (now a full WMWA 
"colonel") was again there defending the 
trenches. Paul and his dad, Bill, always 
have a good time flying. 

Veteran troops such as Nick Ziroli Sr., 
Bill Steffes and Sal Calvagna were also on 
duty and right in the groove. At one 
point, Nick flew his giant Skyraider so low 
that he even impressed himself! The sight 
of this spectacular warbird coming in for a 
low-level strafing pass was simply awe- 
some! Sal flew everything from a '/t-scale, 
WW I Sopwith Pup to an O.S. 1.08- 
powered Me-163 flying wing, and he did a 
splendid job — complete with smoke! 

Sal was there with several other mem- 
bers of the WMWA 117th Composite 
Wing of Long Island, NY. The Long Island 
Sky hawks were also well represented and, 
between them, they seemed to have one 
of every one of Nick Ziroli's designs; from 


Hellcats and Texans to Taubes and tri- 
planes, the "Z squadron" ruled the sky. 

The Warbird Classic has truly devel- 
oped into something special, and all 
involved deserve a big "Well done!" The 
atmosphere is friendly and the flying is 
spectacular; whether you're a warbird 
modeler or more of a military historian 
type, mark the last weekend in June on 
your calendar; it's definitely a must-attend 
event. Try to be there in 2000; we know 
you'll be glad you did. 

For more information on the WMWA 
and the Kirkwood Warbird Classic, con- 
tact Dino DiGiorgio, P.O. Box 175, 
Succasunna, NJ 07876; (973) 584-6096. 
You can also check out the organization's 
rapidly developing website at www 
.aero-sports.com/warbirds/wbhome.html. 
See ya on the front! 4* 
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FIELD & BENCH 

REVIEW 


: : 

The MiG at fast shows the wide-stance goat and low-slung 
stator* that allow flawless takeoffs and landings, The American 
markings are unusual hut accurate . TTw full-scale bird was 
flown to South Korea for Si 00,000 by a defecting pilot 
ProMark helped with the markings and masking templates. 




T HE FOLLOWING IS a review of the Bob Violett Models* MiG 15 kit. It is a no-kidding 
review— not the kind in which the author takes you step by step and explains how he, or 
ultimately you, will build a model. No, I assume that any modeler who’s willing to plunk 
down a sizable amount of change 


for a project will already know how 
to build a model airplane. And, 
hopefully, he will also have some 
experience with jet model aircraft. 
As a bonus, it would be nice if he 
has attended a jet-fly or two and 
been up close and personal with 
manufacturers’ reps and seen their 
equipment in use. 

At first, some might ask why a 
magazine would feature a review of 
such a costly project. And that’s a 
good question — one that 1 am able 
to answer with confidence and 
knowledge. It’s because, believe it 
or not, turbine-powered scale mod- 
els that perform well are the fastest, 
hottest- selling things on the planet 
today. No, they are not for every- 
body, but enough guys out there are 
smacking their lips, swapping stuff 
around and selling everything in 
sight just so they can muster up 
enough cash to buy a turbine! it's 
true, I promise! 




That } s me, Prank Tiano, 
with the MiG just minutes 

before its first flight the 
planform is actually 
square , 68x68 
Inches — a very 
sturdy 
design, 

' r**«> — 


by Frank Tiano 
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MiG 15 



Just before touchdown f the MiG is banked aver 
so slightly to the right with neutral elevator. The 
shock-absorbing gear really do a great job . 


Right: this squadron 
of BVM MIGs should 
give you an Idea of 
the many color 
schemes available. 
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On a stow ftyby at about % 
throttle, the speed brakes 
are out to stow tt down. This 



one thet should have hun- 
dreds of flights. 


SPECIFICATIONS 


Getting into turbine-powered jets is easy 

if you have the right stuff! 


WHY THE BVM MiG -15? 

When Fm ready to write a check, I want 
to be sure that what I'm buying is gonna 
work; and l help to ensure this by going to 
fly-ins and competitions to see what, 
exactly, works out there. I've been flying 
jets and scale models long enough to 
know that Bob Violett Models (BVM) has 
a dynamite reputation. 1 have probably 
purchased more than a dozen BVM kits in 
my life and have found every one of them 
more than satisfactory; and they all flew 
extremely well. So, after seeing the proto- 
type MiG-15, I decided I'd like to have 
one for competition. (Oh, yes; just in case 
you're wondering, I paid for the kit and 
accessories.) BVM's MiG-15 is a delightful 
sport or competition model that's rugged 
and serviceable yet user-friendly and really 
cool to look at 

BACK TO BASICS 

Most of the scale jet kits available today 
feature fiberglass fuselages and some sort of 
foam wings. The folks at BVM have strayed 
from the norm, even for them, by produc- 


ing the MiG in two versions: one for tur- 
bine and one for ducted-fan applications. 
Both feature built-up wing and stab struc- 
tures. 1 like built-up wings because, as a 
builder, ! can see exactly where the compo- 
nents fit and how they clear or interfere 
with other parts. The MiG's laser-cut wood- 
en parts are a refreshing change from the 
die-crunched parts I've seen in some lesser 
examples, and the parts all fit precisely as 
shown on the magnificent set of CAD- 
drawn plans. Every piece of wood needed is 
called out by dimension and position, and 
the parts for each subassembly come in 
separate bags. You have to go extremely far 
out of your way to screw this one up! 

BVM's instruction booklet flows 
smoothly from one step to the next and 
contains great directions as well as some 
professional photos. Well-drawn plans, 
dearly labeled with building hints; a well- 
thought-out construction manual; labeled 
parts bags; high-quality, laser-cut parts 
and materials ail belong in today's higher 
level kits. In that regard, BVM has done 
admirably. 


Model MiG- 15 

Type yB- scale |et 

Manufacturer Bob Violett Models 

Wingspan 63 in. 

Length 63 in. 

Airfoil scale, semi symmetrica I 
Wing area: 920 sq in. 

Wing loading 50 oz./sq ft. 

Flying weight 20 lb 

Radio reef'd 8 -channel programmable 

Radio used Atrironics Stylus 

Engine rec'd: turbine and ducted-fan 
kit versions available 

Engine used: RAM 750 turbine 
List price $1 .550 

Features fiberglass/composite fuselage, 
built-up wing, fiberglass accessories 

Comments the BVM MiG-15 is an 
excellent scale model for sport or com- 
petition. Ifs easy to build and even eas- 
ier to fly — a perfect first jet. 

Hits 

• Workmanship is outstanding in every 
way. 

■ "Complete kit" concept: ail options 
are available from the manufacturer 

• Terrific flight qualities; not 
intimidating at all 

• Informative and user-fnendly 

inctn iftirvne 
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The wing and stab construction with the top surface sheeted. 
The aluminum wing-mounting tube has been installed , as has 
the carbon-fiber rear support spar. Notice how clean the laser- 
cut rib looks. 
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All the holes in the flap skin are laser-cut; this makes for fast 
building and a structure that retains the scale appearance. 
Robart* hinges are used throughout. 


BACK TO THE FUTURE 

Although the balsa and plywood wing and 
stab structures can be considered basic 
construction, the rest of the MiG is cer- 
tainly futuristic in nature. The fuselage is 
expertly manufactured out of epoxy fiber- 
glass and has all panel lines scribed in 
scale locations. The vertical fin is a true 
work of art; it is not only a separate fiber- 
glass component but is removable as well, 
so you can easily ship the MiG in a legal- 
size, BVM fiberglass jet container. The fin 
incorporates all the linkage needed for the 
rudder and the elevators and houses their 
respective servos as well. 

The plans tell which type of servo you 
should use for each component. Jets travel 
fast, and they require high-quality servos. 
BVM shows us linkages that, if installed as 
directed, will ensure many safe, flutter-free 
flights while putting the least possible 
stress on the servos. 

The method used to mount the sepa- 
rate wing panels is not only clever but also 
extremely strong and safe. As the wings 
are plugged into the fuselage, all air con- 
nections are made at the same time, so 
there's no fussing around with connectors 
and flopping air lines. It's a neat and sim- 
ple procedure and one that I hope to 
incorporate in all my future scale models. 
An especially nice touch is that the fiber- 
glass parts are so well gelcoated that they 
require a minimum of preparation before 
finishing — just a medium-pressure scuff- 
ing up, a very light coat of primer, and 
they're ready for paint. 

Speaking of finishing, BVM takes the 
time to specify products for various stages 


of construction. It does 
this for a reason: over 
many years, the folks 
there have learned what 
works and what doesn't. 
Armed with that knowl- 
edge, they recommend 
products that they know 
work, and they can sup- 
ply them. It keeps the 
guessing game to an 
absolute minimum, and I 
like that. No guessing: no 
experimentation — just 
building! Aces again; this 
is possibly the best over- 
all exercise of bringing a 
kit together that I have 
seen to date. 

Another thing that 
should please most scale 
modelers is the supplied 
four-page brochure that 
includes several color 
schemes for the MiG. You 
may think that all MiGs 
were painted silver or left 
natural aluminum; not 
so, kerosene breath! Lots 
of them were used as aer- 
obatic team airplanes; 
some were used as fighter/bombers for 
small, third-world countries; and still oth- 
ers were used for training. Color schemes 
include various camouflage patterns, silver 
with vast splashes of red and those of 
brightly colored display aircraft. Best of all, 
if the MiG you like has more markings 
than you are in the mood to paint, Jerry 
Caudle's company, ProMark*, makes all 
kinds of dry-transfer lettering, markings 
and "rivets" for the MiG (and any other 
subject as well). Or, if you prefer, ProMark 
can also make very accurate stencils. I used 
a combo of dry transfers and stencils. The 
nice thing about ProMark's dry-transfer 
stuff is that it's fuelproof and mostly sol- 
vent-proof! Yup; the numbers on my 
MiG's nose are ProMark rub-off lettering 
and don't have a clear 
coat applied over 
them. They have held 
up for several months 
now with no problem 
whatsoever. 

One last comment 
about the compo- 
nents: I did not find 
one single area in 
which the parts did 
not fit or fit poorly. 

Yes, because I had 
received kit number 
two or three, there 
were certainly some 
mislabeled parts, but 
those errors have 
been corrected. The 
important thing is 


that when the correct parts arrived, 
they fit perfectly. Every subassembly 
that the modeler completes himself will 
fit in exactly the way it is supposed to. 
In fact, if it doesn't, you have done 
something wrong! 

EXTRA, EXTRA! 

No, newspaper man, I'm not talking 
about a headline here. As in any scale kit, 
you'll have to buy some accessories if you 
ever want to get a chance of catching day- 
light under the main gear. You will need 
premolded fuel tanks that can be stuffed 
into a specific area so the MiG can use all 
the fuel it needs for its many sorties with- 
out its CG being affected. If you want to 
fly the MiG on a turbine, the safest fuel 
tanks are of molded Kevlar (which will 
remain intact in the event of a mishap). 
Along with the custom fuel cells, you'll 
need landing gear — a definite must for 
takeoffs! Some folks might consider a cus- 
tom- or specially built set of gear a miss 
instead of a hit because they think in 
terms of average models where, if you 
whack the thing, you can always use 
some of the parts on another bird. Sorry, 
but that thinking has become a bit out- 
dated when you deal with jet model air- 
craft. Because everything must work per- 
fectly and reliably, it's best to design a 
specific set of gear and other parts for that 
particular model. The MiG is no excep- 
tion. Its gear is a bit loony to look at: it 
sweeps back, retracts at a ridiculous angle 
and has a tire that is not perpendicular to 
the runway! BVM had to design and man- 
ufacture its own MiG gear. The first units 
were OK, featuring the correct angles and 
robust chassis, but they tended to be a lit- 
tle sloppy after several flights — especially 
if you flew off grass. Since then, BVM has 
changed the material in the nose gear and 
updated the main gear to allow numer- 
ous, slop-free retractions. The final ver- 
sion is as good as you might ask for. But 
then, as I mentioned before, I have come 
to expect that any part of a BVM kit that 



Early on in stab construction: a true building board is a must. BVM 
recommends a high-quality piece of ceiling tile for this. Carbon- 
fiber strips along the spars help to strengthen the stab but add 
very little weight. 
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was suspect of not being just right would 
be corrected. It was, and I am a happy 
pilot. And you will be, too! 

Many areas of the MiG are quite futur- 
istic: for example, many time-saving (for 
the buyer) procedures have been done at 
the factory* Consider the planning that 
went into the design of the rear dive 
brakes: airline tubing was specially routed; 
special air cylinders and mounts were 
incorporated; and all the angles of exten- 
sion and retraction were plotted out by 
means of CAD and applied directly to the 
kit. Guess what? They worked perfectly 
the very first time. The MiG comes with 
cannon blisters, a removable top hatch, a 
perfectly scaled inlet and special hinges 
for the landing-gear doors— everything 
necessary to make the model look like a 
miniature MiG and not a plastic toy, 

GEARING UP 

When we say we are gearing up a jet, we 
simply mean that we are installing the 
engine, radio and linkages. In this case, 
the linkages are installed as you construct 
the model and, in some cases, servos were 
added along the way to save time later. If 
you have been to a few jet events, you've 
noticed that turbine aircraft accelerate 
very quickly and are capable of flying at 
very high speeds. Experienced pilots rarely 
fly at full throttle to avoid stressing an air- 
frame, Flutter and fatigue are the jet 
pilot's enemy; be very careful never to 
give either the opportunity to manifest 
itself in your airframe. One of the ways to 
do this is to insist on only the very best 
radio equipment coupled to strong, prop- 
erly installed linkages. I chose the 
Airtronics* Stylus radio for several reasons, 
including that I have rarely seen a compe- 
tition pilot have a problem with Airtronics 
stuff and that the choice of Airtronics ser- 
vos is almost without limits* The MiG has 
two servos for steering: one for rudder and 
one for nose gear. It also has one each for 
elevator and landing gear; one to operate 
the air-control valve for the dive brakes; 
two each for ailerons and flaps; and one 
for throttle in the ducted-fan version. I 
have some 30 flights on the MiG and have 
yet to observe any deterioration of an 
Airtronics component 

I chose my turbine engine for the very 
same reasons as l chose the kit and the 
radio: I saw the first turbine, a JPX, fly on 
propane at Top Gun about six years ago. I 
was impressed only by the sound — cer- 
tainly not the performance! The following 
year, Bob Violett came to Top Gun with a 
competitive turbine-powered model and 
did very well. As time went by, I saw other 
turbines introduced. Some were neat look- 
ing and operated well; others were cantan- 
kerous, at best. The major breakthrough 
was the introduction of engines that 
operated on kerosene instead of propane. 
Again, I observed with interest. When the 


FLIGHT PERFORMANCE 


• TAKEOFF AN0 LANDING 

A couple of seconds elapse between 
when you advance the throttle stick and 
when the RAM actually goes to full throt- 
tle. This is called “lag,” and you get used 
to it quickly. After several minutes of taxi- 
ing, you come to realize that you must 
stay ahead of the throttle, not lag behind 
it. I think you might call it “anticipation"! I 
drove the MiG out to the middle of a 
closed airport runway and lined it up on 
the centerline. I advanced the throttle 
slowly at first, listening to the turbine's 
muted roar. After maybe 30 feet, I was 
certain that the MiG was tracking straight, 
and I nailed the throttle and watched it 
accelerate. After about f 50 more feet or 
so, Pat McCurry advised liftoff, and a little 
backpressure on the Stylus’s stick result- 
ed in a pretty good-looking, smooth take- 
off. No trim was required at all. The 
sound? Awesome! 

Landings with a turbine are a bit differ- 
ent for a few reasons. For one thing, they 
take some getting used to because the 
absence of noise does not mean an 
absence of airspeed. Even ducted-fan jets 
don't slow down quickly if the engine is 
running. So Pat advised me to go to low 
throttle about halfway through the down- 
wind leg and, sure enough, the MiG sailed 
all around the pattern at idle and landed 
almost right in front of us in a level atti- 
tude* I had lowered the gear just after 
reducing the throttle and lowered the flaps 
soon afterward. Just before turning to 
base, I activated the speed brakes, and 
the model just hung in a level attitude 
while losing altitude. A little up-elevator at 
about 2 feet of altitude was all it needed 
to settle in softly. Landing would take 
some practice if a pilot had absolutely no 
jet experience whatsoever, but it isn't diffi- 
cult to master. 

• LOW-SPEED PERFORMANCE 

Oh, boy; what a gem! Pat asked for some 
low flybys so he could take some photos, 
so I made a gentle turn and brought the 
MiG parallel to us with the boards and 


flaps down* The thing just hung there at 
maybe 30mph. None of us could really 
believe how stable and slow this bird 
could fly* We befieve it now* The ailerons 
get just a little bit mushy near the gentle, 
nose-down stall, and there Is plenty of 
time to power up and recover if you've 
gotten a bit too slow* 

* HIGH-SPEED PERFORMANCE 

Oh, boy! I made the mistake of blasting 
the throttle wide open as I was climbing 
out from a pass along the far side of the 
runway, and the MiG was a dot in the sky 
in half a heartbeat! No kidding. It's not like 
a rocket ship, but it is breathtaking never- 
theless. Bob says its top speed is right 
around ISOmph, but I don't think anybody 
has any fun at that speed. I mean, think 
about it: the thing is flying at ISOmph, or 3 
miles per minute* That's 264 feet per sec- 
ond* So, if my calculator is working prop- 
erly, that means that the MiG is a Va mile 
away from me in 5 seconds. Count 'em: 
one thousand one; one thousand two ..*. 
That's why you don't fly this plane at max 
throttle* Plus* why stress the airframe for 
no good reason? Therefore, I did most of 
the high-speed stuff at just a crack over Vfe 
throttle or maybe 1 0Omph — plenty fast for 
most maneuvers—and it looked great. 

• AEROBATICS 

Other than aerobatic maneuvers reserved 
for propeller-driven aircraft, the MiG can 
and will do everything. It is so predictable 
that I have let several friends fly it, and 
they all said that with minor stick changes 
to suit their flying style (taller or shorter 
sticks or exponential in or out), they could 
really get to love the airplane* All agreed it 
is a real pussycat* Because it's a mid- 
wing design, the MiG is very neat around 
its axes* All rolling maneuvers look as if 
they are perfectly executed* Two- and 
four-point rolls are exciting to watch, and 
slow rolls are just heaven. Any vertical 
maneuver becomes especially exciting 
with a blast of power. The large fin pro- 
vides great knife-edge characteristics* 


The scale gear — 
nose gear to the 
left, main to the 
right^and their 
appropriate tires 
and wheels . The 
main gear have 
air-operated 
brakes as weit. For 
sport fliers, BVM 
offers a heavy- 
duty, preformed 
3 /i 6-inch wire strut. 
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The increasing availability of miniature, true turbine engines is changing the face of 
R/C jet modeling forever. Because of them, jet models are not only sounding full 
scale, but, in the case of those that run on kerosene, even 
smelling full scale! Moreover, turbines 
make many more scale subjects 
viable as models than were 
previously possible with 
ducted-fan equipment. An 
FI 05, for example, with its 
small wing-root intakes would 
need an ugly large “cheater hole” in the 
bottom of the fuselage for proper ducted-fan operation — not 
so with a turbine. As a result, turbines are creating jet interest 
among modelers who weren't previously enam- 
ored with piston-driven ducted-fan propulsion. 

Pictured here is the R.A. Microjets* RAM 
750F — the powerplant used in the MiG 15 
reviewed here. The RAM 750F produces 1 8.5 
pounds of thrust at 1 20,000rpm. 

RAM was the first model turbine to have its 
turbine wheel, the most critical part of the of any 
turbine, cast at an FAA-approved foundry to meet current full-scale turbine blade 
standards set by the FAA, Pratt & Whitney and Rolls Royce, According to the manu- 
facturer, RAM is the only turbine currently available with a true containment ring 
(made of Vfe-inch stainless steel) around the turbine. All RAM engines come complete 
with everything needed to install and run them. These items include: engine data ter- 
minal with simple start system, electronic control unit (ECU), pump, battery, propane 
valve, all fittings and mounts. 

This is the start/data terminal. With the advent of 
this unit, referred to by soma as the “starter 
box," model turbines made a tremendous leap 
in temts Of being more user-friendly. RAM was 
the first with It. This little box has a readout 
display that walks you through the start-up pro- 
cedure, which is simply controlled with two 
spring-loaded switches: one spoofs up the 
engine with compressed air, and the other } 

Ignites the engine with propane and automati- 
cally switches over to kerosene when released. 

The display on the start/data terminal tells 
you which switch to throw and when to throw It The sequence goes something like this ; 
glow plug on (button controlled, spool up with compressed air, propane start-up and 
automatic switch to kerosene when running temp Is reached). Again , each step Is read 

out on the display as you go along, making this two- 
switch start-up procedure not only incredibly easy, Put 
also much safer than ever before. 

The on-board ECU communicates with the 
start/data terminal so you know exactly what * s 
going on with the engine via the road-out dis- 
play on the data box . The ECU monitors such 
things as exhaust-gas temperature and fuel 
flow (both propane and kerosene); It governs 
high and low throttle points and controls fuel- 
pump speed for desired throttle setting. If trouble 
is encountered t the ECU will let you know where the 
problem Is via the engine data box display. 




BVM MiG 15 

dust settled in 1998, the writing was on 
the wall, and I was not too blind to see. 
One particular kerosene- powered turbine 
engine seemed to operate nearly flawlessly, 
had a neat appearance, put out hunches of 
power and was dirt simple to set up and 
run. On top of this, it had an attractive 
price, was manufactured right here in the 
USA and had a no-kidding repair shop 
and spare-parts program. We know it now 
as the RAM* 750. RAM stands for Rei and 
Albert's Microjets, which was founded by 
Rei Gonzalez and Albert Araujo of Miami, 
FI,. What really helped me to make up my 
mind was seeing Rob Violett put three of 
those little suckers in three of his most 



>1 look at the main gear unit coupled to the 
sport wire strut ft’s perfectly suited to 
rough fields or non-contest work , and it 
costs a lot less . 

trustworthy jets and go out there and fly 
the bejesus out of them at jet fly after jet 
fly with few problems. 

The rest is history, 1 have a RAM 750 in 
the MiG. It burns kerosene mixed with 
oil, so [ don't have an oii pump like some 
others do. It comes with a little gizmo 
called the "FGU" (electronic control unit), 
and this little box does everything from 
starting the RAM to setting the endpoints 
of the throttle and even keeping the tem- 
peratures and pressures in check while it's 
airborne. The RAM 750 is small and com- 
pact and roars like a Pratt & Whitney. It 
has a very low throttle lag— less than what 
might be experienced with a turbine— and 
it runs extremely cook 

THE END 

I can sum up the total MiG, RAM and 
Airtronks experience in just a few lines. The 
BVM MiG- 15 kit is all you could possibly ask 
for in any kit, jet or otherwise. It is extreme- 
ly comforting to know ahead of time that 
the building job before you will be enjoy- 
able and to the point. It is good to know 


that the parts will fit and that the completed 
airplane stands a 100-percent chance of 
completing its first flight. As a bonus, you 
will learn many new model-building tech- 
niques that you'll be able to apply to your 
next model, regardless of type. The Stylus 
radio is all f had hoped for and more. It is 
especially rewarding to know that I can call 
Airtronics and get a person who actually 
knows the radio I fly with. Airtronics' stuff 


works, and that makes me very happy. And 
that little gem of an engine certainly looks 
as though the RAM 750 will be the barome- 
ter for all other turbines for quite some time 
because of its power, appearance and relia- 
bility. This reviewer gives all three products 
two thumbs up! 

* Addresses are tinted alphabetically in the Index 
of Manufacturers on page 142. + 
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FIELD & BENCH 


HANGAR 9 


REVIEW 


HEN I WANTED A NEW plane 


ADVANCE 



quickly, favorable comments with- 
in various Internet news groups 
pointed me to the Hangar 9* VRTF (virtu- 
ally ready to fly) Advance 40. Fellow hob- 
byists wrote about its conventional balsa 
and lite-ply construction, bolt-on tail 
group, factory-hinged control surfaces, 
engine mount and installed control 
horns; they noted that out of the box, the 
Advance 40 had everything but the radio, 
engine and fuel needed to get it into the 
air. They were right! 


CONSTRUCTION 

I found the plane well packaged, with its 
parts separately bagged and partitioned 
within the box. The IJltracote covering 
was tight and neatly done, with trim work 
I would be proud to call my own. 

Following along with Hangar 9's photo- 
illustrated instruction manual, I tested the 
hinged surfaces with a strong pull before 
starting to build; all passed satisfactorily. 
I removed the installed fuel tank, 
inspected for leaks, and made cer- 
tain the stopper was tight. The 
tank's fuel and pressure tubing 
exit the fuselage through a large 
hole in the firewall that I sealed 
with some Innovative Model 
Products* PFM. 


WING ASSEMBLY 

I performed a trial-fit of the 
wooden dihedral brace. The brace 
also doubles as the wing joiner 
into the channel of both wing 
panels. Next, l mixed the supplied 
epoxy, coated the wing roots and 
installed the dihedral brace. I 
joined the wing halves, keeping 
the brace centered. One wing 
panel remains flat on your bench; 
the other tip is propped up to set 
the dihedral at 2 l /U inches. Tape is 
then stretched across the bottom wing 
joint, which ensures a clean, even bond. 

I was tempted to fiberglass the center 
joint; however, the customer-service 
people at Hangar 9 told me the wing 
would withstand fairly strenuous aerobat- 
ics without it. 

Installing the servos and the radio in 
this kit was easier than in any other kit I 
have built. The three fuselage-mounted 
servos drop into precut holes in a sheet 
already glued into the fuselage. The bat- 
tery and the receiver are then mounted to 
the Shock-Loc tray with rubber bands and 
the supplied double-sided tape. The tray 
itself fits over the three servos and is 
attached to the mounting plate with six 


to 


describe! 

The pushrods to the tail were already in 
place, so it was easy to screw the clevises 
onto their front ends and attach them to 
the servo arms. The pushrod to the nose 
wheel was easily threaded through the 
holes in the formers in the front of the 
fuselage, though I adjusted its length and 
throw to obtain maximum rudder move- 
ment. The manufacturer suggests a neat 
trick to install the throttle pushrod: thread 
flexible antenna tubing through the holes 
designed for the throttle pushrod, screw 
the pushrod into the tube that's in the 
fuselage and pull the tube back out 
through the front. This works like a 


charm, and makes it possible to use a solid 
wire following a curved path for the throt- 
tle. I mounted the switch and charging 
outlet using a Du-Bro* Kwik Switch Mount 
and proceeded on to the tail feathers. 


TAIL ASSEMBLY 

The vertical fin has two bolts glued into its 
base; these bolts pass through holes in the 
horizontal stab and are held in place with 
wing nuts. One of the bolts was loose, so I 
repaired it with a touch of CA. Both 
seemed to be at a slight angle, so 1 bent 
them carefully to get the rudder perpendic- 
ular to the elevator. The rudder/ elevator 
assembly is then attached with small met- 
ric bolts that go through premounted sad- 
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dfe blocks and thread into bilnd nuts on 
the top of the elevator. The bolts didn't 
fully engage the blind nuts, so I replaced 
them with slightly longer bolts. 

With the tail surfaces in place, it was a 
snap to install the devises on the pushrods 
(one for the rudder and one for each side of 
the elevator), indudlng the supplied safety 
tubing to ensure that the clevises stayed 
shut once in place. The manufacturer pro- 
vides no control-throw measurements, but 
building it as directed results in a nicely 
controllable, maneuverable plane. 


installed and grooved hardwood blocks. 
The mounting blocks needed a little drilling 
to accept the self-tapping screws for the 
landing-gear straps. 

The nose wheel is easy to install. The 
supplied steering arm limits its vertical 
movement between a lower pivot and the 
traditional hole in the engine mount, I 
adjusted the nose gear so that the plane sits 
level and completed the installation with 
the provided wheels and wheel collars. 

Hangar 9 supplies an aluminum 
engine mount that's attached to the fire- 
wall. 1 tightened the mounting bolts and 
secured them with the supplied thread- 
locker. To fit my long Enya* 4-stroke in 
the mount, I drilled a flat-bottom hole to 


recess one attachment bolt and made a 
slightly shorter pushrod with a Du-Bro 4- 
stroke throttle-linkage kit. The 4mm 
bolts that hold the engine in place were 
just a little short for my engine, so 1 
replaced them with slightly longer ones 
and supplemented the supplied thread- 
locker with lock washers. As a nice touch, 
the nuts for the clamp bolts fit into 
hexagonal recesses on the bottom of the 
mount, so you only need a screwdriver to 
install the engine. The supplied spinner 
needed a little trimming to fit over my 
1 1x7 prop, but it would have fit perfectly 
on a 10x6. It was nice to have the spin- 
ner come in the kit and not have to buy 
another accessory. 


COMPLETING THE FUSELAGE 

The Advance 40 lias tricycle landing gear. 
The wing-mounted gear attaches to pre- 
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ADVANCE 40 VRTF 


The canopy installation was the easiest 
I've ever experienced. Hangar 9 rccom- 



The Shock~Loc tray isofates the radio gear 
and holds the fuselage servos in glace. 



The author uses a 4-stroke Enya *54 in the 
pre installed motor mount 


* TAKEOFF AND LANDING 

1 advanced the Enya -54‘s throttle to half 
power, and the takeoff roll on our grass 
field was straight with little steering input 
required. The model was airborne in 
about 1 00 feet, climbing out with authori- 
ty. A full-power climb-out can be made at 
a 70-degree- pitch angle. 

The landing approach at a slight nose- 
high attitude was very stable in roll, pitch 
and yaw. t cut power to idle at about 10 
feet in altitude with a 
small flare before con- 
tacting the runway. 
Touch-and-go's were 
accomplished with 50- 
percent power, produc- 
ing a scale-like climb-out 

The initial nose-gear 
setup produced a forward "raked” attitude 
on the ground. This required more than 
the usual elevator input to get the airplane 
airborne on takeoff or touch and go. 
Readjusting the nose gear corrected this. 

* LOW-SPEED FLIGHT 

The model required about 2 degrees of 
left aileron trim to maintain straight and 
level flight. No other trim inputs were 
required. Normal "cruise* 1 flight required 
50- percent power or less with the Enya 
54. The model does not stall in the classic 
sense. At full-elevator input and idle 


mends using the supplied tape to hold 
the canopy in place, then attaching it 
permanently with the 
supplied screws. The 
canopy comes with three 
holes on each side; after 
carefully adjusting it to 
get it even on both sides, 
the screws then hold it 
in place. 1 chose to do it 
the opposite way, but 
the recommended 
approach would have 
been better, as it leaves the tape smooth 
under the screw heads rather than 
bulging over them. 

INSTALLING THE WING 

The wing is attached to the fuselage at the 
front with a tab formed by an extension of 
the two center ribs. To seat the wing prop- 
erly, I had to sand the slot in the former 
that receives the tab, and the fuselage 
behind the saddle. The predrilled and 
installed hold-down bolts easily engaged 
the pre-installed blind nuts in the fuselage 
for a tight and firm mounting. 

The elevator was tilted with respect to 
the wing. 1 hadn't applied the thread-lock 
compound to the elevator- mounting bolts; 
this was fixed relatively easily by shim- 
ming the elevator saddle with four strips of 


power, it turns slowly to the left and loses 
altitude very slowly, with no tendency to 
"fall off" on a wing, or enter a spin. 

• HIGH-SPEED FLIGHT AND 
AEROBATICS 

The model is somewhat sluggish in the 
roll axis. This is particularly noticeable 
when attempting to roll out of a steep- 
banked turn but sufficient to accomplish 
the full spectrum of standard aerobatics. 

Pitch-and-yaw control 
is very good, with 
enough authority to 
accomplish snaps, 
spins, stall turns and 
knife-edge flight. 

1 sealed the gaps 
between the ailerons 
and the wing. This reduced the roll trim to 
zero and dramatically increased the roll 
rate from 3 seconds per revolution to less 
than ^ second per revolution. 

1 flew inside and outside loops, axial, 
barrel and slow rolls, snap rolls, spins — all 
with recovery “hands-off.” In knife-edge 
flight, the model had a slight tendency to 
track away from the pilot and climb 
slightly at full power. The model flies 
inverted as well as it does right-side up, 
including slow flight, 360s and outside 
loops. When inverted, it requires little ele- 
vator input to maintain level flight. 


SPtCinCATIO NS 

Name: Advance 40 VRTF 
Type: sport 

Manufacturer: Hangar 9 
Wingspan: 60 in. 

Fuselage length: 50 in. 

Wing area: 664 sq. in. 

Flying weight: 5 lb., 14 oz. 

Rec'd engine: .40 to .48 2-stroke 
Engine used: Enya .54 4-stroke 
Propeller: APC‘11x7 

Radio req’d: 4-channel with four stan- 
dard servos 

Radio used: Airtronics* Quasar 
Street price: $169.95 

Features: modularly constructed balsa 
and plywood, finished in Ultracote* 
covering. The easy-to-understand, 7- 
stage Instruction manual allows quick 
assembly using nicely detailed pho- 
tographs and drawings. 

Comments: a well-designed, very 
complete, easy- to- assemble plane that 
will go from slow flight for the graduat- 
ing trainer pilot to aerobatics for a vet- 
eran who wants some fun. 

Hits 

• Wide performance envelope. 

* Excellent hand -built construction. 

■ Well-done Ultracote covering and 

trim. 

* Very complete kit. 

Misses 

• Gaps between aileron and wing 
should be sealed for better 
performance- 


masking tape on one side until alignment 
was correct. The plane balanced exactly as 
specified when I checked it with a Du-Bro 
airplane balancing stand, 

FINAL THOUGHTS 

The flight test proved the Advance 40's 
construction and satisfied me as to its 
strength, and I recommend it very highly. 
The plane looks good on the ground and 
flies wonderfully. If it is damaged, repairs 
should be easy using conventional tech- 
niques or by purchasing available replace- 
ment parts. The Advance 40 is a model 
with a very wide range of performance 
capabilities. Its slow-speed stability and 
forgiving stall characteristics make it capa- 
ble of performing as a trainer. With the 
Enya .54, the model has the power and 
agility to perform basic pattern maneuvers 
with ease. For fun-flying, add a little more 
aileron throw, and seal the hinge gaps for 
a model that performs "bat turns" with the 
best. This will be my primary plane for 
quite a while! 

'Addresses are listed alphabetically in the Index 
of Manufacturers on page 142 . T 


FLIGHT PERFORMANCE 
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MONOKOTE DESIGN.CONTEST 



Champion color schemes 

W e at Model Airplane News and the folks at 
Top Flits appreciated the response to the 
"'Cover like a Champion" Mono Kota contest. 

Top FI ite writes, "This was a difficult contest 
for us to judge because, of the hundreds of 
entries we received, so many of them could have been 
winners. The time spent in trimming the planes and the 
dedication to scale design made many of these designs 
works of art. We were especially thrilled to receive so 
many entries from mod- 
elers ages 13 to 18. It rs 
encouraging for us to 
see so many young 
people interested in 
the hobby. 

"Our thanks to all of 
you for your participa- 
tion, and we thank you 
for the many comments 
about MonoKote and 
why you fike using it, 

Don't be surprised to 
see yourself and your 
plane rri an ad one day I " 


JOHN ESTLOW Djtwr!k\ VA 


John Estlow, who won a Top Flfte Qiant Corsair 
kit , a US Engines 4 fee, a Futaba 6XA radio and 
MonoKote insignia and covering, writes, 
“MonoKote brings out my creativity with dazzling 
colors, ease of application, strength and tight 
weight. Why would I use anything else? I love 
MonoKote!” 


PROFESSIONAL FINISH WINNERS 


Joe Adamo, Soudeitcin. PA 

Ini; &mm Pereira. Paw* Alegre, MG. Bia/il 

Scon Barnes, Berwick. PA 

Boh Baratynski, Motion, lli 

Charles W. Buhhitl. Matt OK 

Ted Cad. Wa yiata. M 

Scoll Clark, Belleville. IL 

Wilham W- Dupuis III. Orlando, ft 

CarlEnyel, aye 14, Clear hkt Wl 

VUtllmm Johnson. Jacksonville. AH 

Rudolph Kraserisky, Czech Republic 


Petei Mularahuk, Union Beach, NJ 

Harold M. Mulligan, fJortli Las Vegas, NV 

Dennis Nohle, age 17, Bellevue, WA 

let: Richie. Now Berlin, Wl 

Wilson Rogue, Caracas. Venezuela 

Paul and Oliver (age IB) Rome, Wichita Falls, TX 

Mark SchaH Parker, CO 

RicW Thorns North Wales. Grea! Mm 

David Twelves, age 15, Sluan. FL 

Lee B, Van lassie, APD Okinawa. Japan 



Quips Raiko Potter, winner of 50 rolia of MonoKote; To MonoKote or not to 
MonoKote? Thera Is no question!” He also adds that he has been using 
MonoKote ever since he soloed his first trainer back In 1987. 



Bob McQougalt won 15 rolls of 
MonoKote, and SmartStrlpe and 
Woodpecker tools . He built this model 
for follow dub member and IMAC com- 
petitor Rob Opgenortfi. He notes, "I've 
tried many varieties of iron-ons, but I 
keep coming back to MonoKote for Its 
ease of use, excellent color selection 
and ready availability. n 


{Each received a 5- roll MonoKote assortment, a Top Elite Coot Hand covering glove. Aluminum Polish and Foaming 
Model Cleaner J 
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A Vs-scaie 

high-performance 

aerobat 


by Rich Umvitch 


MODEL AIRPLANE NEWS 


CONSTRUCTION 


T HE DR- 109 IS THE newest, full-scale 
aerobatic offering of Dan Rihn, the 
same former Pitts driver who gave us 
the DR-107, Also known as the "One 
Design," this bulldog-looking, single-place 
aerobat that promised to provide a mount 
for the competition-prone pilot who 
wasn't prepared to mortgage his life to * 
"enter the box" in a pricey, high-powered 
monoplane like the Extra, CAP, Giles, or 
Staudacher. The idea behind the One 
Design concept was to design an aerobatic 
machine that would use a standard 
Lycoming 0-320, 16Ghp engine, would he 
made out of conventional materials and 
could be built in a home workshop, l was 
so impressed with the full-scale version 
that 1 designed a VS-scaie model that was 
presented right here in Model Airplane 
News in the April '98 issue. That model 
delivered everything I wanted It to and 
remains a really fun airplane to fly. Not 
content to live on past laurels, Dan 
"stretched" the One Design to accommo- 
date two aviators, its length and span are 
larger, the cockpit is a bit roomier, and the 
flying qualities are a bit smoother, lire air- 
plane is not simply a two-place One 
Design but much more, both in size and 
refinement. Following his lead, and look- 
ing for the same differences, l designed the 
model DR-109 seen 
here. It is true V& scale 
and was drawn from a 
3-view provided by 
Dan, so it's a natural lor 
MINIMAC and sport- 
scale competition. 

Otherwise, just fly it for 
funl Over and above the 
size difference in the 
models, the DR- 109 
wing uses a 16- 
percent, fully symmetri- 
cal airfoil, and the aft 
section of the fuselage is 
built up with longerons 



and stringers instead of 
sheet wood sides. In 
addition to a significant 
weight savings, the tor- 
sional strength is con- 
siderably greater. This 
approach was taken 
specifically to reduce 
weight as a means to 
improve performance. 

The result? Despite its 
being nearly 15 percent 
larger than my One 
Design, the*DR-109's 
weight and wing load- 
ing is about the same: a 
very comfortable 22.4 
ounces per square foot! 

I have every hope 
that you will be 
impressed with the 
capabilities of this 
compact but smooth 
flying aerobatic pack- 
age. Fellow fliers who 
see the model fly for 
the first time are impressed with its crisp 
and responsive qualities. I designed it to 
accept any 2- or 4-stroke engine from .40 
to .70 displacement and, although I fully 
expect some modelers will put .60 2- 
strokes in the nose, it's 
simply not necessary. 
The final version shown 
here is powered by an 
O.S.* .46FX engine fitted 
with a Bisson* Pitts-style 
muffler and an Hx7 
APC* prop. The model's 
all-up (dry) weight is 85 
ounces, which allows 
sprightly climb perfor- 
mance. The model is an 
easy build that will 
introduce some — and 
reacquaint others— to 
longeron and stringer 



construction. Follow me through the 
building sequence; J hope you'll be con- 
vinced to give it a try! 


BUILDING SEQUENCE 

The airframe will go together quickly once 
you familiarize yourself with the sequence 
and supporting photos. Before starting, a 
few helpful notes are in order. The parts 
template sheet shows all the fuselage bulk- 
heads In halves. There are a number of rea- 
sons for this, but the most important Is 
that if you stack-cut the pieces, you will 
always end up with symmetrical parts, and 
this makes it easier to build a truer air- 
frame. It also conserves wood by allowing 
you to use standard- width materials. Each 
pair of bulkhead halves is joined and then 
reinforced with a piece of l /£x l & lite-ply 
spanning the width of the bulkhead. This 
adds tremendously to the strength of the 




THE NEWEST ONE DESIGN 
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SPECIfl OTIOHS 

Model name: DR-109 
Type: sport-scale aerobat 
Length: 49 in. 

Wingspan: 54.5 in. 

Wing area: 552 sq. in. 

Weight: 78to8S oz. 

Wing loading: 20.3 oz./sq, ft (at 
78 oz.); 22,9 oz./sq, ft. (at 88 oz.) 

Airfoil type: symmetrical RAU16 

Power recommended: .40 to .50 

2-stroke or .48 to .70 
4-stroke 

No. of channels req'd: 4 

Recommended initial control 
throws (from neutral): 

Aileron: Vie inch up and down 
Elevator; Va inch up and down 
Rudder: x h inch left and right 









Prices for parts from Rich 
Uravttch $29.95 plus $1 S&H 
(plastic parts package); $1 0.95 
plus $3 S&H (formed aluminum 
gear); $24.95 plus $3 S&H 
(fiberglass cowl). 

Hobby Hangar laser -cut 
parts set $35 

Comments: designed by Rich 
Uravitch, the DR- 109 is 15 per- 
cent larger than Rich’s popular 
One Oesign model uses a 16- 
percent, fully symmetrical airfoil, 
and the aft section of the fuse- 
lage is built up with longerons 
and stringers for significant 
weight savings and greater tor- 
sional strength. The MINIMAC- 
legat model has crisp and 
responsive flight characteristics 
and can be powered by any 2- or 
4-stroke engine from .40 to ,70 
displacement. 
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DR-109 



The DR- 109 has plenty of room under the cowl 
for a variety of engines; note the Bisson Pitts- 
styte muffler. 



Stack-cut the bulkheads, then join the halves at the 
centerline and reinforce the joint with strips of Hte-pty 
positioned across the width of the bulkhead. 


finished part. I suggest you cut out all the 
parts first, making your own "kit," then 
join the bulkhead halves and add the 
reinforcing strips. Be sure to transfer all the 
guidelines and alignment marks shown on 
the template sheet to the parts; this will 
help ensure an accurate, twist- 
free structure. 


Although the wing uses a symmetrical 
section , I suggest that you build the panels 
inverted over the plan. This will allow 
the root rib (Wl) to be installed at an accu- 
rate 90 degrees to the building surface by 
using a simple square or triangle. When 
the wing panels are joined (also while 
inverted), they will exactly match the 
required dihedral effect automatically pro- 


duced by the tapering thickness. 

Construction starts with the wing 
and proceeds as follows: 

1 . Protect the plan by covering it with 
wax paper or dear film, 

2. Pin the 1 /4x 1 /4-lnch balsa temporary 
shims in place over the plan. These will 
allow the wing panels to be built flat 
on the plan. 

3. Pin a ] Ax 1 A spar in place over the 
plan. Add ribs W2 through W9, ensur- 
ing that each is perpendicular to the 
building surface. 

4. Add the V)6 balsa sub leading edge 
(LE), aligning the vertical marks 
with each of the ribs. 

5. Prepare the Wl rib assemblies 
by laminating a W1A riblet to the 
Wl rib. Make a left and right 
assembly. Install rib assembly Wl 
at the indicated location, making 
certain it is perpendicular to the 
building surface* 

6. Draw a centerline (CL) on the 
trailing edge (TE) where the ribs 
will attach. Install the TE, center- 
ing the line you have just drawn 
on the CL of each rib. There will 
be Via spaces above and below the 
rib to accept the capstrips. 

7. Add the Via balsa LE sheeting. 
Do not install the center-section 
sheeting (aft of the spar) at 
this time, 

8. Install l /i6x l /4 balsa capstrips on ribs W3 
through W9. 

9. Remove the wing panel from the build- 
ing surface, invert it, and pin it back in 
place over the plan, making sure it is sup- 
ported by the temporary shims. 

10. Add the upper l Ax l A spar, 

11. Install the LE sheeting. 

12. Install all the balsa shear 
webbing between the spars from 
W2 through W5. The grain of the 
webbing is vertically oriented. Fit 
these webs carefully to ensure 
contact between the spars and the 
ribs; this strengthens the wing 
significantly. 

13. Install Vfe lite-ply gussets on 
the outboard side of rib W4 where 
it joins the TE. 

14. Install Vfc plywood aileron 
bellcrank mounts between ribs 
W5 and W6. Fit bellcranks, wire 
and other aileron linkage parts at 
this time. 

15. Cut all Vi 6X X A balsa capstrips 
to length and glue in place. 

16. Add x fzx 1 balsa LE and wingtip blocks; 
carve and sand to contour. Use a sanding 
block to ensure uniformity of cross- 
section. 

17. Repeat steps 1 through 16 to build the 
opposite wing panel, 

18. join the wing panels with slow-cure 
epoxy. To ensure perfect alignment, two 


short lengths of J /4-inch dowel may be 
used in the holes in Wl. Note: the wing 
has no dihedral other than that generated 
by its thickness/taper. For this reason, 
before the epoxy has cured, invert the 
joined panels and weight them sufficiently 



The right-hand wing panel with bellcrank 
plate and aileron linkage installed. Add 
scrap blocks to fixed portion of TE if Robart* 
hinges are used; this provides more anchor 
surface for the point of the hinge. 

to ensure that the upper surface contacts 
the building surface. Make sure the tempo- 
rary l Ax x A shims are still in place. 

19. After the epoxy has fully cured, remove 
the wing from the plan and install Vfe lite- 
ply WJ. 

and WJR joiners using slow-cure epoxy, 

20. Install ribs W1B to form aileron servo 
compartment. Add V 4 XV 4 auxiliary spars 
and scrap fill made out of aileron stock. 

21. Add all remaining Vi6 balsa sheeting to 
center section from spar aft. 

22. Wrap center joint with 3-inch fiber- 
glass tape/cloth bonded with resin or Zap*. 

23. Using epoxy, install Vi-inch hardwood 
dowel through LE into slot in rib Wl. 

24. Mark outline of aileron on TE stock. 
Carefully cut out and remove aileron 
portion. Sand LE of aileron to a constant 
radius. Temporarily fit and install hinges 
of your choice. 

25. Sand entire wing to remove any imper- 
fections. 

FUSELAGE CONSTRUCTION 
SEQUENCE 

Prepare bulkheads F2 through F7 by join- 
ing them at the CL and reinforcing them 
across the width of the bulkhead with x /i- 
inch-wide strips of Vfe lite-ply. The rein- 
forcement of FI should be vertical, on the 
join line, on the rear face. Crosswise stiff- 
ness will result from the attachment of the 
engine mount "box." 

1. Begin construction of the fuselage by 
building a pair of aft section assemblies. 
These are made out of tyibx^At balsa frames 
built directly over the shaded portion of 
the plan. They consist of upper and lower 
longerons, vertical and diagonal members. 

2. Prepare a left and a right forward fuse- 
lage side by laminating an Vfc lite-ply dou- 
bler to the Vfc balsa fuselage side. Use Zap 
or epoxy, not contact cement. 



Upper spar , sub LE and vertical spar webbing have been 
installed. Wing joiner WJ has been temporarily fitted. 
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3. Join the aft section assembly to the for- 
ward section. The aft section assembly is 
glued to the inside surface of the forward 
section. Make sure to make a left- and 
right-hand part. 

4. Glue bulkheads FI through F5 to the 
right-hand fuselage side, ensuring each is 
on the marked position and on the fuse- 
lage reference line. Extra attention must be 
paid here to ensure a twist-free fuselage. 

5. Add the left-hand fuselage side, but 
before permanently gluing it, temporarily 
tape the rear ends of the fuselage sides 
(tailposts) together so they're aligned 
exactly with each other. 

6. Add bulkheads F6 and F7, 

7. Add l /s 2 balsa stabilizer platform and 
cockpit floor between fuselage sides at 
locations marked on plan. 

8. Add the ] Ax ] A hard- balsa stringers from 
FI to F3. 

9. Add aft (turtle deck) 3 A6X 3 Ag stringers 
between F5 and F7, 

10. Block-sand the stringered areas to pro- 
vide a smooth contour to which the medi- 
um/soft balsa sheeting may be attached. 

1 1 . Add all upper balsa sheeting. Wetting 
the outside surface will allow it to more 
easily conform to the shape of the form- 
ers. This will be especially necessary in the 
area forward of the cockpit and includes 
the fuselage sides in that area. 

12. Sand the surfaces to blend all the 
joints, 

13. Cutting along the line indicated on 
the plan, remove the sheeting from the 
cockpit section of the fuselage, 

14. Install the U-inch birch-ply landing 
gear and wing hold-down plates using a 
liberal application of slow-cure epoxy. 

15. Reinforce the landing-gear plate instal- 
lation with scrap balsa stock. 

16. Fit and temporarily install the alu- 
minum landing gear with three, Vi-inch 
no. 6 sheet-metal screws. 

17. Fuel proof the interior of the fuselage 
from the FI to F3 with resin. 

18. Add the balsa lower sheeting in the 
landing-gear area up to the aluminum 
gear. The section between the gear legs 
will be sheeted later. 

19. Add rear filler pieces that extend from 
F7 to the tail post. This is where rudder 
and elevator pushrods exit the fuselage. 

20. Add Vfe balsa "blending strips" to 
longerons between F5 and F6. Block-sand 
to blend fuselage side to longeron. 

JOINING THE WING 
TO THE FUSELAGE 

Be sure to check wing/fuselage alignment 
and symmetry before drilling holes. 

1 . Position the wing in the fuselage cutout 
and temporarily secure it with pins, tape, 
or clamps after aligning its CL with that of 
the fuselage. 

2. Drill a l A 6-inch pilot hole through the 
TE of the wing and the H-inch birch-ply 
attachment plate in the fuselage. 











DR-109 



The fuselage is lightweight yet strong, the 
aft portion is built up construction. 


3. Remove the wing from the fuselage, 
redrill the pilot holes, and install the two 
10-32 blind nuts in the upper surface of 
the attachment plate. Alternatively, the 
ply mount plate may be tapped 10-32 and 
the threaded holes "hardened" with Zap. 
Glue two % lite-ply discs ("washers") in 
place over the holes on the bottom surface 
of the TE. These will prevent the bolts 
from crushing the surrounding balsa. 

4. Attach the wing to the fuselage using 
two 10-32 nylon bolts. 

5. Add formers BP1 through BP4 to lower 
wing surface. 

6. Add VaxVa center stringer and all 3 A2 
balsa sheeting, including the side pieces. 
The grain of the sheeting from BP2 to BP4 
should be parallel to the fuselage CL. It 
should be cross-grain from BP1 to BP2 to 
facilitate bending. Sand wing to fuselage 
joint to blend surfaces. Drill holes in lower 
skin to access 10-32 nylon bolts and 
remove wing from fuselage. 

TAIL GROUP PREPARATION 

1. The vertical fin, rudder and horizontal 
stabilizer are all built up using UtxVi strip 
balsa, VkxVfc square balsa and parts SCC, 
VF1, VF2, VF3 and VF4. They are built 
directly over the plan. After all the frame- 
work is assembled, Vi 6-balsa sheeting is 
applied to each side of the framework. 

If you'd prefer to save some additional 
weight in the aft end of your DR- 109, the 
%x l /z and Vfcx 3 /ta can be replaced with 
Vax x /i and VaxVa, and the balsa sheeting 
can be omitted. The open framework 
would then be covered with iron-on film 
covering. 

2. Embed an X A lite-ply insert into one ele- 
vator half as shown on plan. It should be 


installed flush with the surface to which 
the control horn will be attached; the 
"thickness gap" on the opposite side of the 
control surface should be filled with scrap 
balsa and sanded flush. 

3. Join the elevator halves with a 3 /n wire 
joiner. 

4. Round all the edges of the tail group by 
carefully sanding to a CL drawn around 
the edge of the part. 

5. Temporarily fit and install hinges of 
your choice. 

FINAL ASSEMBLY 

1. Temporarily attach the fin and horizon- 
tal stabilizer. Add soft balsa blocks to the 
rear of F 7 to form fairings between vertical 
fin and stabilizer. Carve and sand to final 
shape. Remove fin and stabilizer until after 
they have been covered. 

2. Make a tailwheel strut assembly using a 
nylon bracket as shown, or by inserting a 
length of % 2 -inch music wire into a nylon 
aileron bearing, bending the wire to form 
the strut and cutting a slot in the aft end 
of the fuselage to accept the bearing. 
Remove assembly until the covering has 
been completed. 

3. Shape a piece of Vi-inch scrap balsa to 
fill the gap between the rear edge of the 
vertical fin and the fuselage. This piece will 
be installed later, after the stabilizer/eleva- 
tor has been installed but before the rud- 
der is permanently attached. 

ENGINE INSTALLATION 

The FI former is located sufficiently far aft 
to allow the model to accept nearly any 
engine size or configuration. The space 
from FI to the engine drive washer is 
determined by the length of the sub- 
mount (box) you make, tailored to your 
engine installation. The "box" is made of 
parts EMS (two), EMT and EMB. Bolt the 
engine to the mount of your choice, posi- 
tion it over the plan and mark its location. 
Adjust the firewall to FI dimension ("X") 
of the EM parts to suit your particular 
installation. Assemble and trial-fit the 
vacuum-formed cowl. The three hard- 
wood cowl attachment blocks should now 
be added to the firewall. Recess them 
about Vi 6 inch from the edge of the fuse- 
lage to allow for cowl thickness, and 
attach the cowl with three wood or sheet- 
metal screws. For additional 
durability, add three pieces of 
scrap ply to the inside surface 
of the cowl where the mount- 
ing screws will be. If you 
decide to add these reinforce- 
ments, be sure to offset the 
hardwood mounting blocks 
accordingly. 

The cowl butts up to the 
fuselage; it does not go over it. 
However, sufficient excess 
material is provided on the 
molded cowl halves to allow 



The forward upper sheeting is in place and has been 
sanded to a smooth contour. The 1 /i6 balsa turtle-deck 
sheeting has not yet been installed. 


you to trim the rear edge a little wider to 
permit the cowl to slide over the fuselage. 
If you choose to go this way, remember 
not to widen the spinner end of the cowl 
also. The trim line will now go diagonally 



Soft balsa blocks, carved and sanded to 
shape, are used to blend the turtle deck 
into the fin and horizontal stabilizer. 


from front to back of the cowl, allowing 
the spinner to match at the front and the 
rear to slide over the fuselage. Some filler 
will be required on the low portions of the 
joint. 

FINAL PREPARATION 

In preparation for covering, fill any dings 
or imperfections with HobbyLite, 
MicroFill, or similar putty. Final-sand all 
the wood surfaces. Temporarily install all 
the control linkages and radio equipment 
as well as hinges and any other accessories. 
When you're satisfied with all the installa- 
tions, cover your DR-109 with your 
favorite material. Our prototypes were fin- 
ished with Ultracote*, MonoKote* and 
Oracover*; they all yielded fine results. 
When the covering is complete, add the 
pilot figure, canopy and any other details 
you choose. Your model's all-up dry 
weight should be between 78 and 88 
ounces. Balance your model in pitch at the 
location shown on the plan. This CG loca- 
tion is very conservative, and you will 
likely want to move it aft as you gain 



Wheel-pant attachment detail. A small 
screw through aluminum landing gear into 
ply reinforcement inside the pant half 
ensures a very durable installation. 

more flying experience. Feel free to do so 
(up to x /i inch is still acceptable). The feel 
will be decidedly "snappier" in pitch but 
not unmanageable for the experienced 
flier. After checking the CG, check the bal- 
ance in roll also. The model should show 
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no tendency to drop a wing. If it does, 
add the necessary weight to the light 
wingtip. 

Reassemble all the major components 
of the model. Make certain that the stabi- 
lizer and vertical fin are square to the 
Fuselage before you epoxy them in place. 
Remember to remove any film covering 
from surfaces to be joined. Join the 
elevator halves with the 4^2 music-wire 
joiner and hinge to stabilizer. Now is the 
time to install that little Ut-inch balsa 
filler piece you so handily shaped in Step 
3 of the "Preliminary Assembly" section. 
Permanently install the landing gear, 
sheet the lower area with *Ai balsa and 
cover it. 


RADIO INSTALLATION 

Nothing terribly complicated here. Use 
either solid spruce push rods or Nyrod to 
the elevator and rudder; cable/conduit to 
the throttle. If you use Nyrod, make cer- 
tain that the conduit tube is anchored 
securely to the structure. For roll control, 
you may prefer to use individual mini- 
servos to drive each of the ailerons. For 
years now, l have used the pmhrod/bell- 
crank arrangement shown with no diffi- 
culties; just be sure that there is no slop in 
the system. ! positioned the battery pack 
aft of ihc servos, against bulkhead F-3, to 
provide the CG that 1 wanted. 

FLYING THE DR-109 

In spite of its size, the DR- 109 is a high- 
performance model. If you're comfortable 
flying a moderate-performance .40- 
powered model, the DR- 109 will deliver 
all that you ask of it for a fraction of the 
price of some larger models while offering 
a change from the large assortment of 
Lasers, Extras and CAPs. 

1 hope you enjoy it. If so, tell your 
friends; if not, tell me. Your comments 
are important. While you're waiting for 
the glue to dry, Pd like to invite you to 
visit my website at www.RichUravitch 
.com. 

A plastic parts package for the DR- 109, 
along with other accessories, is available 
directly from me. It consists of a clear 
canopy, plastic cowl and wheel pants and 
an instruction sheet, I also have pre- 
formed aluminum landing gear and fiber- 
glass replacement cowls. Send orders 
directly to Rich Uravitch, 948 Falconer St. 
N,W,, Palm Ray, FL 32907; phone/fax 
(407) 728-0486; email: AEROSCALE^aoi 
.com. To speed up the building process, l 
have made arrangements with Hobby 
Hangar* to provide a laser-cut parts pack- 
age for the required cut parts. To this you 
would only need to add stock-size sheet- 
ing and stringer/spar stock. It couldn't be 
easier to "plans-build"! 

* Addresses are listed alphabetically in the index 
of Manufacturers on page 142. + 



Turbines? 

We’ll have ‘em someday. 

But for now, we’re enjoying the 
power, reliability, and economy of 
BVM’s ducted fan systems. 

Anthony Wei neck and Keith Horton have worked together on 
Mavericks, Aggressors, an F-80C. and this extraordinary Sabre 
jet. They show up at the fly-ins with a trailer full and maximum 
flight time is their order of the day, so you will see them really 
putting our products to the test. 

BVM is happy to have active customers like Anthony and 
Keith - they help us stay tuned to your needs. 

You can find out more about BVM's extensive ducted fan and 
turbine jet product line by sending $6.(X) U.S. $8.00 foreign for 
color brochures or visit our website. 

SVM 

170 State Road 419 Winter Springs, Florida 32708 
tel 407-327-6333 fax 407-327-5020 www.bvmjets.com 
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A few people at my flying 
field have asked me to rec- 
ommend a good, inexpen- 
sive entry-level hell that will 
allow them to grow past the hover- 
ing stage. 1 had heard that the new 
,30-size Thunder Tiger* Raptor was 
relatively inexpensive, a nice flier 
and easy to maintain, so I decided 
to check it out. The almost-ready- 
to-fly Raptor is available with or 
without a Thunder Tiger .36 ABC 
engine and with 29 bail bearings 
(a 20-ball-bearing upgrade kit is 
available). 

The helicopter comes as three 
main components: the main body 
with engine, fuel tank and rotor 
head installed; the tail boom with 
tail-rotor assembly, belt, fins and 
struts installed; and the canopy 
with a windshield that has to be 
installed. Also included are the 
completely weighted and covered 
main blades, a bag of control- 
surface linkages, decals, a manual 
and a few pieces of hardware 
needed to complete the assembly. 
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From hover to hot-dog, this .30-size chopper will suit your flying skills 


PI ITTING IT TOGETHER 

First attach the tail boom to the main 
body, AU you have to do is twist the belt 
] A turn the proper way, insert the tail 
boom, put the belt over the gear, puli the 
tail boom out until the belt has no more 
than 5 mm of play, then tighten the hous- 
ing around the boom to secure it it's that 
easy and quick. While you adjust the fin 
and supports, you may want to have the 
screws that hold the tail -boom supports 
on the horizontal fin support loosened 
because the screws may dig into the tail 


boorn and scrape it. After 1 had slid the 
plastic pushrod guides onto the tail 
boom, 1 put electrical tape on both sides 
of the rings to keep them in place. Now it 
almost looks like a helicopter; all you 
need is the canopy. 

Basically, you have to cut the bubble 
off the white canopy and attach the 
windshield. 1 found this time-consuming, 
and l ended up attaching the windshield 
with R/C car plastic rivets instead of the 
supplied screws because l thought that 
they would hold better. Thunder Tiger's 


directions don't mention cutting a hole 
for the on/off switch on the right side of 
the windshield, but a photo on the box 
confirmed that I had to cut it. 1 also had 
to trim off the excess flashing. 

Before you apply the decals, clean the 
canopy with rubbing alcohol. I had some 
trouble fitting the decal into the on/off 
switch cutout (the manual tells you to 
slice the decal to wrap it into the cutout). 
Next time, 1 would simply cut out that 
part of the decal. 



RAPTOR ART 


FLIGHT PERFORMANCE 


I set the Raptor up according to the 
manual. The collective arm comes with 
two positions for the servo link: the 
outer hole is for general-purpose flying, 
and the inner is for advanced flying. I 
used the inner hole on the collective arm 
and adjusted the pitch range using a JR 
8103 computer radio for general flying in 
normal mode and advanced flying in 
stunt-mode 1. Total collective range 
used was from +1 1 to -9 degrees. 

For the first few flights, I treated the 
engine to rich mixtures and light loads 
using 15-percent heii fuel with some 
castor in it. Tracking 
was perfect out 
of the box, and the 
top end of the 
pitch curve needed 
only minor tweaking. 

Other machines 
seem to break in all 
of the moving parts 
during the first few 
flights. This model 
spun down after its first flight as though 
It had been flying all season. 

* GENERAL FLYING 

When the engine had some time on it, I 
pushed the model a bit harder. Its verti- 
cal acceleration is as good as that of 
any . 30-size machine on the market. 
Forward flight characteristics are excel- 
lent, with no tendency to pitch up or 
down in high-speed flight. Tail authority 
is good, and the Raptor is smooth 
through its flight transitions. 


• AEROBATICS 

Compared with other stock (unmodified) 
helis, the Raptor stands out as a star in 
its price range. It has remarkable pitch 
rates and performance features that 
other helis would need upgrade parts to 
achieve. 

The Raptor loops and rolls smoothly. 
The roll rates need to be maxed out to 
achieve a truly brisk roll. Initial tumbles 
seemed to be more like loops, but after I 
had increased the fore and aft cyclic 
rates, the tumbles were tighter. Inverted 
flight requires better throttle -to -pitch- 
curve mixing. After I 
had adjusted the radio, 
inverted flight was a 
breeze — no bad ten- 
dencies. Tail authority 
was strong, and the 
Raptor pirouettes 
quickly. For 3D flying, 
the manual recom- 
mends +1 2 and -8 
degrees pitch range; 
this is a fair place to start. If you use a 
longer servo arm on collective, you can 
achieve a greater pitch range. 

• AUTO ROTATIONS 

The Raptor does outstanding autorota- 
tions that rival those of a .60-size 
machine. Most .30-size machines don’t 
have enough rotor inertia to give you a 
reasonable (read: comfortable) margin 
of error. The Raptor makes it easy to 
practice autorotations, and few .30-size 
machines make you this confident. 




The Raptor’s rotor head comes assembled 
and attached to the main shaft . Control 
response is smooth. 



The molded plastic side frames are strong 
and well-designed- Note the belt- drive 
arrangement. 


INSTALLING THE ELECTRONICS 

To keep costs down while still ensuring 
that the model will be safe to fly, I used 
four 50 oz.-in. servos for throttle, tail 
rotor, forward/aft cyclic and right/left 
cyclic and one 90 oz.-in. torque servo for 
collective. Installing the servos was 
straightforward. The manual tells you 
which servo arm to use if you use JR* or 


spibificimoNs 

Model: Raptor 
Type: , 30-size hell 
Manufacturer: Thunder Tiger 
Weight equipped: 6.25 lb. 

Rotor span: 49 in. 

Tail -rotor diameter: 9 in. 

Length: 43.5 in. 

Height: 15.7 in. 

Gearratio: 1:9.56:4.56 main rotor/ 
engine/tart 

Engine rec.: .32 to .36 

Engine used: Thunder Tiger .36 ABC 
(already installed) 

Radio used: JR 8103, four JR 531 
servos, one JR 4131 servo, FMA 
receiver (1 1 0OmAh battery) 

Gyro used: Futaba 1 53BB 

List prices: $399.99 (29- ball -bearing 
ARF with .36 engine): $279,99 (without 
engine); $28.99 (20 -ball- bearing 
upgrade) 

Features: this ARF helicopter is a high- 
quality machine that comes with or 
without a .36 ABC engine installed. The 
fuel tank, rotor head, tail boom with 
tail rotor, and belt, fins and struts are 
factory-installed. The Raptor also 
comes with a windshield and weighted 
and covered main blades, a bag of 
control -surface linkages, decals, a man- 
ual and a few pieces of hardware. 

Comments: the great thing about this 
helicopter is that it can be docile for 
beginners, yet it's agile enough to allow 
advanced fliers to practice 3D maneu- 
vers. 

Hits 

* Great machine that can "grow" with 
your piloting abilities. 

* Silky -smooth hovering characteristics, 

* 3D capabilities, 

* Low cost. 

Misses 

* Insufficient setup instructions, 

* Built-in pitch gauge does not match 
manual. 

* Canopy requires a lot of preparation. 


Futaba* equipment (r used JR). 

There are no 2-bends in this model; 
they are all ball links. Thunder Tiger even 
added a nice mount for the on/off switch. 
Installing the gyro was quite simple. It 
sits behind the main shaft on a shelf and 
is attached with double-sided tape. The 
gyro wire runs down the outside of the 
frame and is secured with tie-wraps and a 
wire holder. The battery, receiver, gyro 
on/off switch and amplifier all sir on 
another shelf that's at the front of the 
main body. 

The next step is to add the linkages 
that run from the servos to the control 
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RAPTOR ARF 





To simplify starting, i added a remote glow-plug igniter. 


should move smoothly on the ball. My 
only concern was with the tail-rotor 
pushrod, which is actually two pieces 
joined by a coupler. I recommend that 
you create a slight flat on the rods and 
use Loctite* on the coupler setscrews. 

FINAL TWEAKS 

Before installing the main blades, 1 
checked to see whether they were identi- 
cal in weight and CG points. They 
weighed the same but the CGs were off* 
In the manual, Thunder Tiger tells you 
that it cannot guarantee a matched set; 
you should buy a blade balancer and fol- 
low its directions for blade balancing. 

The main frame has a built-in pitch 
gauge* The manual explains how to use it 
in great detail, but my model did not 
match the pitch ranges given in the 
manual. 1 had too much positive pitch. 

After rechecking the lengths of the 
linkages, I had to adjust the factory- 
assembled mixing-arm link, which was 
108mm long; I ended up reducing it to 
105mm to get enough throw. I gave up 
on matching the manual's numbers to 


LAST THOUGHTS 

The Raptor is a high-quality 
machine with some great 
extras: it uses a 10mm hard- 
ened main shaft; the flybar 
has little flats on it for the 
control-arm setscrews; and the flybar pad- 
dles have setscrews that anchor them on 
the flybar; there's even a little window 
that allows you to see the tip of the flybar 
in the paddle. The visible fuel tank is also 
great* 

I thought the manual was a bit chal- 
lenging for a novice. Although it con- 
tained nice "exploded" diagrams, there 
wasn't much explanation of how to put 
the heli together. 

With its low cost, simple design and 
nice flight characteristics, the Raptor is a 
definite winner. Its stable hovering char- 
acteristics make it ideal for novices and 
will allow them to advance to 3D maneu- 
vers without having to upgrade to a more 
sophisticated model. 

For the advanced pilot, the Raptor's 
low cost and 3D capabilities make it a 
relaxing, enjoyable flying machine* I let a 
few guys at the field fly it, and everyone 
commented on how smoothly it hovered. 
Well done, Th under Tiger! 

* Addresses are listed alphabetically m the Index 
of Manufacturers on page 142. + 


surfaces. 1 suggest that you use a ball-link 
tool because it's hard to twist these ball 
links onto the rods. The manual tells you 
how long to make each of these linkages. 

I turned on the radio, made sure all 
servo arms were in the proper positions 
and then snapped on ail the control 
links* If a link was too fight on the hall, I 
loosened it by gently squeezing it with a 
pair of needle-nose pliers. Each one 


the pitch gauge and just went for a stan- 
dard setup to give me full range in stunt 
mode. 

The only thing left to do was to add 
the remote glow plug (if you don't, you 
have to take the canopy off to start the 
engine). 1 positioned the remote glow 
plug on the engine mount and added a 
fuel filter* 

To start this heli, you use a 6mm hex 
shaft, which is not 
supplied* I initially 
had trouble keeping 
the engine running, 
but after r had 
adjusted its needle 
valves, it ran well. 
All I could say when 
the Raptor first got 
off the ground was, 
"Wow!" I've never 
seen such a smooth, 
stable helicopter* 
The tail was com- 
pletely still — not 
one shake. I ran a 
few tanks of fuel 
through the engine to break it 
in while I hovered and tried 
some forward flight. I adjust- 
ed the pitch/throttle curves 
and set up the throttle hold 
and revolution mixing (no 
need to do this if you have a 
head-locking gyro)* 


Top: the tail rotor comes assembled and 
attached. Make sure that you twist the drive 
belt a a quarter of a turn in the correct 
direction while holding the tail doom. Above 
left : the RX t battery and gyro are attached to 
the shetf in front of the main frame — typical 
design layout * Above right: to start the 
engine t insert the starting wand into this 
flex-nut fitting. 


Ball-bearing Upgrade 

It was fairly easy to add the 20 additional 
ball bearings to the Raptor* They replace 
20 bushings in the following: 

* flybar control arms on the washout 
assembly — \ 

* aileron control levers — 4 

* elevator control lever — 2 

* collective pitch arm — 2 

* mixing arms on the seesaw hub-— 4 

* main rotor hub where the seesaw hub 
pivots — 2 

* tail-pitch control lever— 2 

My only problem came when I removed 
the bushings from the main rotor hub, 
which is where the flybar seesaw hub 
rests. I initially tried to pry them out with 
a little pressure, but I found that taking a 
screw with a head that wouldn’t slide 
through the bushing but would fit 
through the housing loosened the 
bushing; then I pulled it out with a pair 
of pliers* 

After the upgrade, I didn't immediately 
notice any improvement in the Raptor's 
performance; however, I'm sure that with 
time, the bushings would have devel- 
oped some slop. This upgrade will 
ensure long-term performance. 
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by fun Ommto 


\U N THE LAST FEW years, aerobatic R/C 
I planes such as Lasers, Extras, GAPs and 
m Giles 202s have proliferated. Most are 
9 quite large and may be a bit out of the 
average Sunday flier's reach. Last year, Lanier 
RC* introduced a .25-size version of its large 
Extra — the Extra 3*25 — and it was an immedi- 
ate hit. Now, Lanier has literally halved Its 35- 
percent Giles 202 and come out with the 1 7.5- 
percent version of this familiar aerobat. 






Name: 17.5% Giles 202 
Manufacturer Lanier RC Inc. 
Type: scale aerobat 
Wingspan: 46 in. 

Wing area: 383 sq. in. 

Airfoil: symmetrical 
Weight: 4 lb., 8 oz. 

Wing loading: 27.1 oz./sq. ft. 
Length: 41 in. 

Radio req’d: 4-channel w/four 
standard servos 

Engine range: .25 to .40 2- stroke 
or ,26 to ,40 4-stroke 

Engine used: Saito FA-30 S 
4-stroke w/stock muffler and O.S. 
.25 FP 2-stroke w/SlimNne muffler 

Street price: $64.99 


Features: built-up construction 
with laser-cut parts; vacuum- 
formed clear plastic canopy; 
formed aluminum landing gear; 
ABS cowl and wheel pants; full- 
size, AutoCAD -generated plans. 

Comments: I enjoyed building and 
flying this airplane and recommend 
it to anyone with average building 
and flying experience. 

Hits 

• We 1 1- engineered, good-looking 
model 

• Easy-to-follow plans and photo 
instructions. 

• High-quality, laser-cut parts. 
Misses 

■ Two formers that didn't fit FI -173 
and F66. (These have been 
replaced in subsequent kits.) 

• Weak landing- gear attachment. 
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A pint-size aerobatic champ! 



THE KIT 

The 17.5-percent Giles 202, like the Extra 
3.25, is part of Lanier's new, AH Balsa 21st 
Century series and features built-up con- 
struction with laser-cut parts. Plastic is 
used only for the canopy, cowl and wheel 
pants. As with other Lanier kits, hardware 
isn't included, so you can choose and buy 
whichever type you like, but the kit does 
include a complete list of recommended 
hardware. The plans are CAD-generated, 


and the 19-page instniction booklet con- 
tains step-by-step, written instructions 
and— a recent addition to Lanier's newer 
kits — photos. 

STARTING CONSTRUCTION 

I used Carl Goldberg* Epoxy Plus on the 
plywood parts and Super Jet* CA on the 
balsa and plastic parts. Constniction starts 
with the tail feathers; they are built direct- 
ly over the plans out of and ‘/t-inch 


balsa stripwood. The procedure is simple 
and straightforward; nothing very difficult 
here. 1 used Easy Hinges* on all the con- 
trol surfaces. 

Both wing panels are built at the same 
time directly over the plans. The ribs have 
large building tabs (almost as long as the 
ribs) that keep things straight and ensure 
proper built-in dihedral. The ribs are laser- 
cut, with the tabs attached to the ribs by 
very small "bridges" of balsa, so they have 
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FLIGHT PERFORMANCE 


LANIER RC 17.5% GILES 202 

to be handled carefully, I was impressed 
with the quality of the balsa and laser-cut- 
ting, When you pin the ribs to the plan, 
make sure that the rear edge of the tabs is 
on the trailing edge (TE) of the wing. After 
I pinned the ribs over the plan, I added 
the V^-inch-square balsa top spar, Vi 6-inch 
leading edge (LE) sheeting, VfcxVfc-inch TE 
and the Vi 6-inch TE sheeting. Addition of 
the center sheeting and capstrips com- 
pletes the upper surface of the wing, I 
then removed the wing from the building 
board, turned it over and pinned the spar 
flat to the board. Shims are used to sup- 
port the TE to keep the wing straight dur- 
ing the remaining building steps. The cen- 
ter section is then reinforced with several 
laser-cut iite-ply parts that also support 
the wing dowels. 

There were a few minor glitches in the 
next few steps in the instructions. Step 27 
tells you to remove the dotted section of 
rib R1 if you arc using a single aileron 
servo in the center of the wing, but there 
is no dotted section showing the aileron 
cutout on Rl, Step 28 tells you to cut a 
hole in the bottom sheeting for the servo, 
but the bottom sheeting has not yet been 
applied. The photo in this step shows the 
upper sheeting — not the bottom. 
Remember, the wing has been flipped 
over, and you are now working on the bot- 
tom, This step is repeated correctly as step 
3 in "Radio Installation," And finally, step 
30, which calls for the addition of the bot- 


The first test flights and photo shoot took 
place on a beautiful sunny day with a 
moderate wind. The control surfaces were 
set at the recommended “low rate n 
throws, 

• TAKEOFF AND LANDING 

My concerns about the small wheels and 
wheel pants on a grass runway turned out 
to be justified, as the Giles took a Jong 
time to generate enough speed to get off 
the ground. Once airborne, a few minor 
trim adjustments had it flying straight and 
level. It had the feel of a much larger air- 
plane, and I was pleasantly surprised to 
see how smoothly it flew. 

During the first flight, I discovered that 
the Giles had a tendency to snap, so I 
decided to maintain a moderate speed for 
landing. This turned out to be a wise deci- 
sion, as the Giles remained steady all the 
way to touchdown and rollout, 

• LOW-SPEED PERFORMANCE 

The Giles is not the kind of plane you fty 
around the sky in a lazy fashion. Initial 
flights with the Salto FA-30S 4-stroke 
were a bit hairy, as the engine turned out 
to be too small for the Giles and, at the 
low speed the plane was flying, it tended 
to snap when too much up-elevator was 


applied. Things improved significantly 
after I switched to an O.S, FP ,25 
2-strake f but f still don't try to fly this one 
really slowly, I think the Giles would be a 
real performer with a ,32 to .40, 

• HIGH-SPEED PERFORMANCE 

The Giles performed much better with a 
,25 2-stroke engine but still snapped when 
entering a tight loop. I reduced the eleva- 
tor throw to half of what was recom- 
mended in the instructions, raised both 
ailerons about an !/fc inch and moved the 
CG forward about V 2 inch. Now the 
plane tracks very well and is much more 
smooth and stable. I believe the most 
effective change was that of the CG's 
position, 

* AEROBATICS 

The Giles is a proven aerobatic airplane 
that's capable of every imaginable maneu- 
ver, and this one does quite well consider- 
ing its small size. Axial rolls were incredibly 
fast, as were inside and outside snap rolls. 
Sustained knife-edge and outside 360- 
degree turns were no problem. Inverted 
flight required a fair amount of down-ele- 
vator. The snapping tendency was signifi- 
cantly reduced by the changes mentioned 
above. Now, loops are big and round. 



The laser-cut wing ribs have large building tabs that keep things straight 
and ensure proper buiit-in dihedral . 


The stabilizer and fin are built up over the plap r 


tom TE sheeting, is a repetition of step 21. 

I made a modification at the center of 
the wing. I placed one R1 rib on each side 
of the servo opening instead of using a 
single rib in the center, which would have 
to be cut out to make room for the servo. 
This helped support the sheeting around 
the opening. 

The wing was completed with the addi- 
tion of center sheeting, capstrips, LE and 
tips. The ailerons, which are fitted later, 
are made out of solid aileron stock and are 
operated via bellcranks with a single servo 
in the center of the wing. Some builders 
might opt to use two microservos in the 
wing panels. 


BUILDING THE FUSELAGE 

The main structure of the fuselage is built 
up out of laser-cut, interlocking lite-ply. 
Once again, I found the laser-cutting to be 
excellent. Every part fit perfectly, and it 
was quite easy to keep everything nice 
and straight after I had aligned the first 
few parts of the forward portion of the 
fuselage. 1 used a bit of masking tape to 
hold things together before gluing. The 
top and bottom of the fuselage are made 
out of Vfe- inch- square stringers. Most of 
these are balsa, but a few in critical areas 
are spruce. The balsa stringers are very 
fragile, so I applied thin CA to strengthen 
them without adding much weight. 


(If you do this, be careful: 1 ounce in the 
tail can equal 4 ounces in the nose!) The 
next step is to sheet the top of the fuse- 
lage forward of the canopy with M 6-inch- 
thick balsa. I sprayed the sheeting with 
detergent and water so I could bend it 
around the stringers without cracking it. 
The only modification I made to the 
fuselage was to sheet the bottom forward 
of the landing gear with l /64-inch-thick 
plywood. 

The top and bottom rear of the fuselage 
are finished off with balsa blocks, which 
have to be carved to shape. Two !/4xl-inch 
pieces of balsa are used to simulate the 
stab and fin while you carve the tail 
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all the pushrods at the formers to prevent 
buckling. 

For power, I first installed a Saito* 
FA-30S 4-stroke engine with stock muffler, 
and the whole thing fit nicely inside the 
cowl with only a small hole required for 
the exhaust (Although the Saito FA-30S is 
a little gem of an engine, I realized after 
the first flight that the Giles was a little 
too much airplane for it. 1 installed an 
O.S. FP .25 2-stroke with a Slimline* Pitts- 
style muffler; this was a much better 
match*) I followed the sequence given for 
mounting the motor and cowl, but the 
prop shaft did not come out in the center 
of the cowl opening* I removed the fire- 
wall and used the following procedure to 
get things lined up: first, I re-attached the 
firewall as per the instructions, then 
attached the cowl and positioned the 
engine so the prop shaft and spinner were 
centered in the cowl* Then I drilled the 
holes for the engine mount and mounted 
the engine. This time it came out perfect! 


The mein structure of the fuselage Ss built up out of 
laser-cut, interlocking lite-pfy. 


fairing blocks. The procedure described in 
the manual produces excellent results and 
makes this job a snap. 

After fitting the wing and attaching it 
to the fuselage, I glued the stab and fin in 
place with 30-minute epoxy and added 
the tail-fairing blocks. I added pieces of l A- 
inch balsa stripwood in the fin just above 
the fairing blocks to provide a surface to 
which the covering material could adhere. 

I then removed the wing from the fuse- 
lage and reinforced the center section 
with fiberglass cloth and thin CA* 

I came across the only notable "miss" 
when l began constructing the bottom 
portion of the fuselage that's attached to 
the underside of the wing. Formers FSB 
and F6 were too narrow. I was able to 
place FSB where F6 was supposed 
to go but had to make another, f 
wider former to replace the original ^ v 
FSB* (I received a first-run kit, and > " 
these formers have been replaced in 
future kits.) 

After attaching the stringers to the for- 
mers, I added short sections of cardboard 
tube and sheeting above the wing bolt 
holes for access to the wing bolts. 


although the wheel pants and small 
wheels looked good, i began to wonder 
how well they would do on our grass run- 
way. I ended up using 2!/4-inch wheels 
instead. I attached the landing gear to the 
fuselage with three no* 6 sheet-metal 
screws, but these turned out to be too 
weak. 1 later replaced them with three 10- 
32 nylon bolts that 1 threaded into the 
plywood landing-gear plate* 

The Giles was now all framed up and 
ready for covering, and it weighed only 42 
ounces! 


FINISHING 

I covered the Giles with bright yellow and 
white Goldberg LJltracote and used 
Vifi-inch black Ultrastripe for the 
pinstriping. Ultrastripe is sticky on one 
side and can be positioned and 
repositioned easily before being perma- 
nently sealed with a sealing iron, it 
is polyester and does not melt or bubble 
when heat is applied* I used matching 
Goldberg Ultrapaint 
on the cowl and 
wheel pants. 

V \, 1 Pointed the 

inside of the canopy 
flat black and added 
, 1 a '/6-scale Hangar 
N 9* civilian pilot 

\ figure. The 

® canopy is 

attached with four small, button-head, 
sheet-metal screws. The final touch 
was the addition of a beautiful 
2^-inch TruTurn* aluminum 
^ spinner and a 10x6 prop. 


WHEEL PANTS AND COWL 

The wheel pants and cowl are made of 
ABS plastic, and each comes in halves. 
After trimming and sanding the edges, I 
glued the halves from the inside with 
Super jet CA and reinforced the joints 
with nylon tape and thin CA* A lite-ply 
cowl ring provides rigidity inside the rear 
edge of the cowl, and I also reinforced it 
with nylon tape and thin CA* I attached 
the cowl to the fuse with four, 4-40 Allen- 
head bolts that are threaded into cowl 
mounts on the sides of the fuselage. The 
wheel pants are attached to the formed 
aluminum landing gear with 4-40 Allen- 
head bolts and blind nuts. I initially 
installed 2-inch wheels on Vfc-inch Du-Bro 
axles, as called for in the plans and, 


CONCLUSION 

The 17*5-percent 
- Lanier RC Giles is a 
well-engineered kit 
that's relatively easy to build, 
looks great and is very aerobatic. I enjoyed 
building and flying this airplane and rec- 
ommend it for anyone with average build- 
ing and flying experience. This is certainly 
not a trainer, but anyone who feels com- 
fortable flying a 4-channel, aileron- 
equipped model should have a ball with 
this one. 


The Lanier Giles is a very well-engineered 
kit. All the parts fit perfectly t and it was rela- 
tively easy to build , 


RADIO AND ENGINE INSTALLATION 

Radio installation was routine* One stan- 
dard servo is mounted in the center of the 
wing for the ailerons. Three additional 
standard servos are mounted side by side 
in the fuselage for throttle, rudder and 
elevator. These are mounted on 
inch-ply servo rails. 1 used a nylon 
pushrod for the rudder and two nylon 
pushrods for the elevator halves instead of 
the single pushrod with Y-connector 
called for in the instructions. I supported 


'Addresses are listed alphabetically in the Index 
of Manufacturers on page 142. 4 
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A V2A electric competition sailplane 


by Bob Aberle EVERAL YEARS BACK, the National Electric Aircraft Council 

(NEAC) proposed a new event to be provisionally flown at 
the annual AMA E-Nats, or Electric National Championships, 
in Muncie, IN. The event was limited to Speed 400 motors and 7-cell 
battery packs. Because of the small size, the expression * V 2 A" got tacked on to the title; hence, we have called it 
the “Vs A Electric Sailplane Event.’ By next year, it is anticipated that this event will achieve official AMA status 
as a regular E-Nats competition. 


SPicificanoHS 

Model: PRO-POD 

Type: competition sailplane 

Wingspan: 63 in. 

Wing area: 410 sq. in. 

Length: 34 in. 

Weight: 19.6 oz. 

Wing loading: 6.9 oz./sq. ft. 

Engine used: MFA Rocket 400 

Gearbox: Graupner in-line 4:1 

Prop: Graupner Cam Gear 11x8 folder 

No. of channels: 3 (rudder, elevator 
and motor throttle) 

Battery: Sanyo 7-cell 500 or 600mAh 

Comments: designed by Bob Aberle 
for V 2 A Electric Sailplane events, the 
PRO-POD is a lightweight, rugged, 
highly maneuverable model. It’s easy 
and inexpensive to build and uses inex- 
pensive motor and radio components. 
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The framed components of the wing: a hat center panel and two tip panels . The covered wing 
weighed just 3 . 7 ounces. 



Setting the polyhedral angle In the wingtip. Only two such joints are required in this design . 



Completed stab and vertical fin structure . The fuse/age boom is ready for the addition of the 
other Vis balsa side , 


The rules for ] /iA Electric Sailplane are 
simple. Besides the motor and battery 
limitation, you are allowed a 90-second 
motor run. After the motor is cut off, the 
clock continues to run while the pilot 
pursues a total 8-minute flight time (sum 
of motor run and glide). The time must 
be exactly 8 minutes. For each second 
above or below 8 minutes, you lose 
points. Your timer is allowed to prompt 
you on the remaining flight time at your 
request. Also, a spot landing circle is set 
up where pilots can earn extra points for 
precision landings. So you must stay up 
an exact amount of time and also land 
on a designated spot. Points are lost if 
any part of the model — even a broken 
prop blade— falls off on landing. 

TYPES OF MODELS 

Because these rules were created several 
years ago, a typical electric sailplane has 
evolved. It has roughly a 60-inch 
wingspan with an area of 400 square 
inches. The total model weight with 
motor, battery and R/C is typically 
around 20 ounces. Experience has shown 
that a model with about a 23- to 24- 
ounce total weight will not be nearly as 
competitive as a 20-ounce (or lighter) 
model, so weight is a critical part of the 
design criteria. 

To get the very most out of Speed 400 
motors, modelers have almost exclusively 
switched to gear or belt drives to use larger 
diameter props. These models will typically 
swing 11-inch-diameter props at about 
4,000rpm with a motor current of 12 
amps (on 7 cells). Because you need only a 
90-second motor run, 500 or 600mAh 
capacity batteries are sufficient. A 7-cell, 
5 00m Ah pack weighs around 5 ounces. 

PRO-POD DESIGN 

I always like to be different. The idea 
behind the PRO-POD was to have a mini- 
mum fuselage cross-section to reduce 
drag. I had wanted to try a pod-and- 
boom configuration for a long time and 
got my chance at last. With some careful 
planning and the use of small R/C equip- 
ment, I was able to design the pod as 
almost a profile (it has very little thick- 
ness); hence the name "PRO- POD," short 
for Profile -Pod. 

The wing took its shape from the pop- 
ular Chet Lanzo old-timer, the Lanzo 
Bomber. It has a flat center panel and 
two tip panels with a large amount of 
polyhedral (about 18 percent). That, 
combined with a modern airfoil such as 
the SD-7037, worked out well. The result 
is a lightweight design totaling only 19.6 
ounces and with a wing loading of just 
6.9 ounces per square foot. After its 90- 
second motor run, the PRO-POD is 


almost out of sight. The glide is flat and 
slow, and the polyhedral in the tips 
makes it very maneuverable and helps to 
zero in on the spot landing circle. Believe 


me, PRO-POD is a very competitive 
machine for this new event. Best of all, it 
took me only three days to build and 
cover! 
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PRO-POD 



Designed by Bob Aberie for VfeA Electric Sailplane events, the PRO-POD is a lightweight, rugged, highly maneuverable model that 
features a nearly profile fuselage for reduced drag, ft's easy to build and uses inexpensive motor and radio components. WS: 63 in.; 
L 34 in,; weight: 19.6 oz.; motor Speed 400; no. of channels: 3; LD 2. $14.95 
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PRO-POD 


CONSTRUCTION TIPS 

Build the wing first, All the ribs are made 
of medium to hard Vi 6-inch balsa. Make 
plywood templates and place them on 
opposite sides of a stack of balsa sheets, 
then cut between the plywood templates. 
This yields about 8 to 10 identical ribs. 
The plans also show each individual rib 
shape for those who like to cut out a lot 
of separate parts. Keep in mind that the 
main spars are Vi 6x14 spruce, not balsa. 


study the photos 
before you cut the 
wood. The center 
core piece of the 
pod is Vfe-inch 
lite-ply, Note that 
you have to make 
cutouts in this core 
for the battery pack, 
receiver, speed control 
(ESC) and servos. 

Also note that 
the motor is 
mounted to the 
forward area of 
this core piece. At 
the very front, a V&i-inch ply 
doubler is cemented to either 
side of the core to add addi- 
tional strength. 

The two pod sides are 1^6 
balsa. The left side contains the 
necessary cutouts (similar to 
the core), while the right side 
has only one cutout for one of 
the two servos. Basic pod 
assembly involves attaching 
the boom to the pod, then 
making a series of spacers out 
of scrap balsa to suspend the 


The individual pieces that make up the pad structure: the 
balsa right side (top), the 7a lite-pty core with the boom 
already attached (center) and the balsa left side with the 
appropriate cutouts (bottom). 


Du-Bro Tad control horns and E-Z connectors 
are used for both the rudder and elevator 


Above i the center pod core with the spacers 
that provide the pod’s thickness. Right just 
to give you an idea of where we are going 
(left to right): the motor assembly , the ESC 
and the 7-cell, SOOmAh battery pack. 

You'll also need hard l Az sheet balsa for 
the vertical grain webbing between the 
spars, halfway out to the tips. To give 
you an idea how light this structure can 
be built, my covered wing weighs exactly 
3.7 ounces. 

The fuselage is next. Start with the 
boom, which is made out of Vi6 balsa 
sides with strips of Vfex l A at the top and 
bottom. More V&xVfc strips are run diago- 
nally along the inside of the boom. 

The pod itself is the trickiest. Carefully 


The painted fuselage pod with ail of the 
radio and motor components in place . The 
last thing I did was to cover the ESC and 
receiver openings with some yellow covering 
material. 


sides from the pod core. In other words, 
you end up with balsa sides that are a 
small distance away from the plywood 
core. When this is done, close in the top 
and bottom of the pod with Vi 6-inch bal sa 
sheet with the grain running across. The 
wing-mount platform is made of %2 hard 


balsa, and l^-inch wood dowels on the 
leading and trailing edges are used for the 
rubber-band hold-downs. 

The tail surfaces are basically made 
out of Vft-inch 
medium balsa. 
They can be 
covered at this 
point. To keep 
the weight 
down, I used 
Carl Goldberg* 
Ultra cote Trans- 
parent Lite cov- 
ering material. 
The rudder and 
elevator hinges 
are made out of 
it, too. It is 
even a good 
idea to add the rudder and elevator con- 
trol horns (Du-Bro* no, 107) at this point 
along with the E-Z connectors (Du-Bro 
no, 121). The stabilizer/elevator and the 
vertical fin/rudder can now be cemented 
into place at the rear of the boom with 5- 
minute epoxy. 
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PRO-POD 



The radio equipment. The 0.5-ounce FMA Tetra single-conversion receiver and new FMA S-60 
sub-microservo together weigh less than one ounce! 


RADIO INSTALLATION 

To save both weight and space, I chose 
the FMA Direct* Tetra FM single conver- 
sion receiver, which weighs 0.5 ounce, 
along with two of FMA's new S-60 sub- 
microservos at 0.2 ounce each. This sys- 
tem was flown using an Airtronics* 
Radiant transmitter. 

Both of these tiny servos are partially 
"submerged" into the sides of the pod so 
that just the output arm protrudes. The 
rudder servo sticks out of the left pod 
side, while the elevator servo sticks out 
the right side. Small hardwood pieces are 
set in place to accept the servo-mounting 
screws (two on each servo). For a control 
rod, I used 0.030-inch-diameter wire run- 
ning inside the Sullivan* inner Gold-N- 
Rod tube. The rudder control rod runs 
along the top of the boom while the ele- 
vator rod runs along the bottom. At the 
rear, both control wires are inserted into 
the E-Z connectors on the control horns. 
You will need to solder Vta-inch-i.d. brass 
tube on the ends of these wires so that 
the E-Z connector screw will pin the wire 
in place. At the servo end, 1 simply used 
a Z-bend on each wire where it is 
attached to the servo output arm. The 
final adjustment point is at the control 
horn end. 

Both servo cables are passed forward 
toward the receiver. Because the rudder 
servo is farther aft, I needed a servo 
extension cable to reach the receiver. Be 
sure to get the correct polarity when you 
plug the servo connectors into the receiv- 
er. On the Tetra, the signal lead is closest 
to the label side of the receiver. The mid- 
dle wire is battery positive, and the pin 
that's farthest from the label side is bat- 
tery negative. Receiver connector no. 1 is 
for elevator, no. 2 is for rudder and no. 3 
is for the ESC. 

The ESC chosen for this application 
was the Lofty Pursuits LPSC Mini, which 
is no longer available. A good substitute 
is the Castle Creations* Pixie-14. It can 
handle up to 14 amps and has a BEC, 
which is essential in this application. 

POWER INSTALLATION 
AND FINISHING 

For this application, I added a Graupner* 
in-line gearbox with a 4:1 reduction to 
my Hobby Lobby* MFA Rocket 400. The 


prop of choice is a Graupner Cam Gear 
11x8 folding prop that comes with the 
necessary prop adapter and a spinner. 
Total weight of the motor/gearbox and 
prop is a somewhat heavy 4 ounces. The 
motor is attached to the pod core up 
front with two nylon ties. Some scrap 
balsa on either side of the core helps to 
support the motor. A little clear silicone 
sealer was applied to prevent the motor 
casing from turning in flight. The posi- 
tive and negative leads from the ESC are 
soldered to the motor terminals. The bat- 
tery leads from the ESC are passed back 
out through the battery-pack opening on 
the side of the pod. Sermos* connectors 
are used for the battery connections. 
Velcro®-brand fastener was used to hold 
the battery, receiver and ESC in place. At 
this point, plug in a battery and try out 
the controls and motor. 

The wing and tail are covered with 
Goldberg Ultracote Transparent Lite. The 
fuselage received one coat of Hobby 
Poxy* white undercoat primer followed 
by two coats of Hobby Poxy bright yel- 
low. It was easier to paint the pod and 
boom than to try to fit pieces of covering 
all over the place. I placed a l£-inch-wide 
piece of plastic on the bottom of the pod 
with double-side tape to act as a skid. 

FINAL CG AND CONTROL THROWS 

Because the motor and gearbox are com- 
paratively heavy, the prototype ended up 
slightly nose-heavy. This required 0.6 


The left pod 
side and the 
hole for the rud- 
der servo. Note how the 
control-rod support tube runs up to the 
top of the boom. The elevator control-rod 
support runs along the bottom of the boom. 


ounce of lead in the tail. The nose length 
on the final plans has been shortened 
slightly to cope with this problem. By 
eliminating this tail weight, the model 
weighs exactly 19 ounces, and it would 
have been even lighter if I had used the 
Pixie-14 ESC. Try to balance the model at 
the point shown on the plans. Rudder 
control throw ended up at 1 inch on 
either side of neutral. Elevator throw was 
about l /4 inch on either side of neutral. 

AT THE FIELD 

Initial flight tests have shown the PRO- 
POD to be just about optimum for the 
x /iA Electric Sailplane Event. Almost out- 
of-sight altitude is possible on the 90- 
second motor run. It is also easy to spin 
down out of a thermal to make the 8- 
minute flight limitation. Spot landings 
are a dream. I've been so impressed by 
the performance that I might consider a 
larger version of the PRO-POD to fly in 
the AMA Class A and B Electric Sailplane 
Events. 

Only time will tell how good this PRO- 
POD design really is — especially flying it 
in the AMA E-Nats out in Muncie! The 
design is rugged in construction but still 
lightweight. This type of motor isn't 
known to have a long service life, but on 
the plus side, it is cheap! If you notice 
any deterioration in its performance, 
change to a new motor right away. It's a 
good idea to keep a new spare in your 
tool kit. Remember, all it takes to change 
a motor is a set of nylon ties. (Don't for- 
get a 12V soldering iron to change the 
wiring.) 

Good luck with your PRO-POD, and 
don't forget to share some of your photos 
with Model Airplane News'. 

* Addresses are listed alphabetically in the Index 
of Manufacturers on page 142. 4 
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Run your SupeiUgre G.90 on 

by Gerry Yarrish Add the ProSpark electronic ignitior 



I T'S FAIR TO SAY that big, gasoline-burning model 
airplane engines have a reputation for great power and 
high reliability. It is also accurate to say that electronic 
ignition technology has further increased the gas 
engine's user-friendly image by offering easier start- 
ing, low and reliable idle speeds and, in several 
instances, increased power. Although electronic 
ignitions that automatically adjust ignition timing 
are not a new development, their use with smaller 
glow engines is an area where several advantages can be 
gained. What are these advantages? Are there any limitations? 

Read on. 

Over the years, the ProSpark electronic ignition system, now avail- 
able from Nelson Hobby Specialties*, has achieved a proven performance 
record in both unlimited racing and aerobatic competition. Many unlimited 
racers, following the lead of NHRA top fuel drag racers, have converted their 
big gasoline engines to burn alcohol and found that electronic ignition works 
equally as well with this fuel. It was only a matter of time for the lessons 
learned in competition to trickle down to the sport modeler level. 


Shown on my tost stand r the ProSpark igni- 
tion system is very easy to install and set up. 
Deans connectors are supplied, but you'll 
have to supply the swftch end battery pack ■ 


WHAT’S THE DIFFERENCE? 

In a nutshell, the big advantage of electronic ignition is that during 
the power cycle, it allows us to control when the engine ignites the 
fuel charge. This is measured in degrees of crankshaft rotation relative 
to the piston's vertical position in the cylinder sleeve. Specifically, 
when we say "advanced" timing, we are referring to a point at which 
the spark plug fires before the piston reaches its uppermost travel or 
before top dead center (BTDC), If a spark is produced after the piston 
reaches TDC, it is referred to as a "retarded" timing or after top dead 
center (ATDC>— the same terms that are used for full-size automobile 
engines. 



The Ignition module Is roughly the same size as a 4-cell battery pack 
but slightly thinner . When mounted In an airplane , the module should 
be wrapped with foam. 


In a glow engine 
that does not have 
ignition timing con- 
trol, the glow plug 
ignites the fuel mix- 
ture at some point 
during the piston's 
upward travel, where 
compression is great 
enough to produce 
sufficient heat to fire 
the plug. This is also 
a BTDC timing, but 
it is not an exact, 
fixed position. 

Many things can 
affect the firing 
timing of the glow 
engine, including prop load (diameter and pitch), fuel mixture 
(rich or lean) and the type of glow plug used (long or short reach, 
hot or cold, idler bar or non-idler bar). In fact, when through trial 
and enor we find the proper combination of prop, glow plug and 
fuel mixture that best works for our glow engine, you could say we 
are indirectly finding the optimum glow plug "timing" for our 
powerplant. One reason we often get our fingers smacked by the 
prop while starting a glow engine is because of its advanced timing 
position. By retarding the timing so that the plug fires at TDC, all 
engines become easier to start. 

SYSTEM COMPONENTS 

The ProSpark ignition system is made up of a control module and 
a high-voltage ignition coil that fires the spark plug. The system is 
also equipped with a Hall sensor pickup device and a rare earth 



The timing adjustment potentiometer la eas- 
ily adjusted through the opening In the mod- 
ule's cover * Turn It clockwise to advance 
and counterclockwise to retard the timing . 
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The system comes with a compact, h/gh-vo/tage col/ that needs to be 
attached to your model's firewall. Keep It and the rest of the Ignition 
system as far away from your flight radio pack as possible. 


Switching from glow to spark 
ignition has several interesting 
aspects to consider. Here are 
some pros and cons. 


magnet. This mag- 
net triggers the Hall 
sensor and must be 
installed on the 
engine's prop thrust 
washer assembly. As 
the magnet (mounted 
X-face out) passes 
under the Hall sensor, 
the control module 
and coil supply ener- 
gy to the spark plug. 
The system comes 
wired with Deans 
connectors, but you 
must supply your 
own heavy-duty 
switch harness for 
arming the ignition 
system, as well as an 

850 to 1200mAh, 4-cell, 4.8V battery pack. 

By installing a charge jack, you can simply charge your igni- 
tion battery at the same time you charge your model's radio. 
Make sure to clearly label each of the charging jacks. 

The coil has a shielded, high-voltage spark-plug wire and a 
shielded, metal spark-plug cap that locks onto the plug with a 
push-and-twist motion, A braided ground wire is also attached 
to the plug wire, and this must be attached to the engine for 
proper operation. The spark plug that comes with the system is 
a miniature NGK V4-32 plug designed to replace a standard 
long-reach R/C glow plug. This spark plug is not a resistor 
type, but radio interference is not a problem because of the 
shielded plug wire. 


The small dot on the side of the thrust washer 
assembly is the triggering magnet You must 
drill a hole and press the magnet Into place 
When the magnet passes under the Mall sen- 
sor (shown below the thrust washer}, the sys- 
tem energizes the spark plug. 


The SuperTIgra G.9Q Is a popular 
2-stroke glow engine with good 
performance . Converting It fo run 
on gasoline with the ProSpark 
electronic Ignition system offers 
severe/ advantages. 


* Improved reliability. 

* Lower idle speed. 

* Reduced fuel cost. 

* Reduced fuel consumption. 

* No field equipment required to start. 

* Easier (safer) start (at TPC). 

* Fuel proof finishes (more household paints 
from which to choose). 

* Gasoline does not attract moisture while engine is in storage. 

Gmzmnam 

* Higher cost. 

* More complex. 

* Increased airframe weight (but requires 
less fuel on board). 

» Increased exhaust temperature. 


IGNITION SYSTEM SPECIFICATIONS 


Name: ProSpark electro nic ignition system 
Distributor Nelson Hobby Specialties 

Advance adjustment range; 0 degree (at start) to 38 degrees 
(above 5,000 rpm) 

Operating voltage; 4.8 volts 

Current consumption: 120mA (spark plug not firing); 600mA max at 
top rpm 

Max. engine rpm: 21 ,000 

Duration w/1200mAh pack: 2 hours (8, 15-minute flights) 
Spark-plug gap: 0.01 5 to 0,020 inch 
Sensor/magnet gap: 0.015 to 0.035 inch 
Firing voltage: 30,000 volts 
Price: $199.95 

Item number: PS1 04 (for single cylinder 2-stroke glow engines) 

Includes: ignition module, high-voltage coil and shielded spark-plug 
wire and boot, ^-32 NGK spark plug. Hall effect sensor, mounting 
ring and magnet. Arming switch and battery not included. 

Comments: ProSpark is also available for several other glow 
engines including SuperTigre 2500 to 4500, O.S, 1,08, Thunder 
Tiger 1 .08 to 1 .20, as well as all gasoline engines such as Sachs, 
Zenoah, Quadra, Homelite, 3W, etc. The ignition system is also 
available for multi -cylinder engines. 


gasoline 

and enjoy the benefits 
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HOW TO RUN YOOR SUPERTIGRE .90 OH GASOLINE 

INSTALLATION 

Start by drilling a hole in the side of the prop thrust washer 
assembly of your engine and "press-fit" the magnet into place so 
it is flush with the surface. Do not use a hammer to drive the 
magnet into place, as you could crack or damage the magnet. The 
hole should be 0,001 to 0.002 inch smaller than the diameter of 
the magnet, and a C- clamp can be used to press the magnet into 
the hole. If you drill a hole that's too big for a press-fit, use JB 
Weld or another similar metal epoxy adhesive to glue the magnet 
into place. Make sure that the X on the magnet faces outward. 
Replacement magnets are available from RadioShack for about 
$1.50 for two; ask for part number 64-1895. 

The position of the magnet relative to the piston's TDC position 

is not critical, as the Hall 
sensor is completely 
adjustable and can be set at 
any position around the 
front engine-bearing hous- 
ing. The Hall sensor is 
attached to the engine with 
a plastic mount ring and 
should be placed so the fir- 
ing reference point (where 
the magnet is directly 
under the sensor) is at the 
piston's TDC position. The 
clearance between the Hall 
sensor and the magnet is 
not critical and should be 
between 0.005 and 0.035 
inch. 

Do not install the sensor 
in a retarded (ATDC) posi- 
tion or the engine may 
experience hesitation and 
surging as the throttle is 
advanced. If you do experi- 
ence these symptoms, 
advance the sensor about 
inch at a time, counter- 
clockwise or against the 
engine's rotation direction, 
until the engine runs 
smoothly. With the firing 
reference point properly set 
at the piston's TDC posi- 
tion, the timing adjust- 
ment potentiometer will 
adjust the top end advance 
from 22 degrees (fully 
counterclockwise) to 38 
degrees (fully clockwise). 
The factory setting is 
approximately 32 degrees. 

To minimize radio inter- 
ference, always install the 
coil and control module 
as far away from the RX as 
possible. If space allows, it 
is perfectly fine to mount 
both directly onto the 
firewall within the engine 
cowl. In all cases, keep the 
ignition power battery 
pack at least 6 inches away 
from the RX, the RX bat- 
tery pack, the radio switch 
and any servo leads. 





To run your engine on gasoline, you 11 have to convert your glow fuel 
tank so ft is compatible with gas. I used the gas conversion stopper 
from Du-Bro and some Tygon gas fuel tine. 



1,500rpm ; how’s that for a low idle? The SuperTfgre G,90 ran very 
reliably and never missed a beat ; if also always started on the first flip 
of the prop. 


OPERATION 

The ProSpark system always starts the engine timing at the fixed 
firing reference point (TDC) and does not begin advancing the igni- 
tion until the engine reaches 2,500rpm. The system then continues 
to advance the timing until the engine reaches 5,000rpm, at which 
the advance setting is then held constant. As stated earlier, the top 
end advance can be adjusted with the module's adjustment pot. 
While making pot adjustments, you should use an Vfi-inch-wide, 
non-metal lie screwdriver to prevent possible electrical shorting. 

RUNNING THE ENGINE 

I test-ran the SuperTigre G.90 on the bench and found engine 
operation to be very user-friendly; just like a gasoline engine! i ran 
a gasoline/oil mixture of approximately 15:1 — almost twice the 
amount of oil normally run in big gas engines. This is because, 
unlike most gasoline engines, glow engines don't have needle 
bearings in the lower end of the con rod; the extra oil is required 
for proper lubrication. Also, when burning gasoline, the high-end 
needle valve becomes more sensitive, again similar to a gasoline 
engine; an Vs turn of the needle will result in a big mixture 
change. When adjusting timing, another important consideration 
is engine temperature; you should allow the engine to come up to 
temperature for about a minute before adjusting the advance. 

To start the engine, choke it and turn it over until the carb is 
wet with gasoline (make sure that the ignition arming switch is 
off). Then open the throttle about l A6 inch and turn on the igni- 
tion switch. The engine should start on the first flip and settle into 
a nice, low idle; in fact, during my tests, the ST G.90 never failed 
to start on the first blade. 



To operate property, the ignition sys- 
tem needs to lie grounded to your 
engine. To more easily attach it to the 
engine t t soldered a wire terminal to 
the end of the braided ground wire. 



The glow plug is replaced with a 
miniature NGK spark plug that 
screws into the plug hole without 
modification. 



The system also includes a shielded , 
metal plug cap that locks into place 
with a push-and-twist motion ; a neat 
and secure installation. 
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Advance the throttle slowly to full open 
and then adjust the needle valve for maxi- 
mum rpm. Use a tachometer, and when 
you reach max power, richen the carb a lit- 
tle for about a 200rpm drop- This is a good, 
safe place to operate. Wait a minute or two 
for the engine temperature to stabilize and 
then turn the adjustment pot fully counter- 
clockwise, then fully clockwise. Note the 
rpm change for each adjustment, then 
readjust for max output. Here again, retard 
the setting slightly for about a 200rpm 
drop. Then you can go fly your plane. 

Right away, you'll notice how very low 
the idle is. My ST G.90 could idle reliably as 
low as l,500rpm; about l,425rpm was the 
lowest l could run the engine. It would 
often come to a stop when the throttle was 
opened, but hey; this is very, very low! 

The best performance 1 got from my 
setup was 10,5Q0rpm turning a Master 
Airscrew* 14x6 prop. With a 14x8 prop, 
rpm dropped to 10,300. Slightly more 
rpm— 11,600 — was obtained with an ARC* 

13x6 prop. It is important to readjust your 
engine every time you change the prop or 
needle-valve settings. Running your engine with an overly 
advanced setting produces only more heat, not more power. 

OTHER CONSIDERATIONS 

It is possible to run your glow engine with standard glow fuel and 
the ProSpa rk ignition system. But to use gasoline, you need to 


consider a couple of things. 

First, you have to convert your fuel 
tank's plumbing so it will be compatible 
with gasoline, Sullivan* and Du-Bro* 
both offer gasoline-compatible rubber 
stoppers for their fuel tanks. I use Tygon 
fuel line, available from Nick Ziroli 
Plans*. Use a gallon of fresh gasoline 
mixed with 8 ounces of Havoline 
2-stroke oil, and use a filter when filling 
your fuel tank. 

One of the biggest advantages of using 
gasoline is that the fuel consumption is 
almost half that of glow fuel for the same 
power. If you normally use a 16-ounce 
fuel tank, you can easily fly the same 
length of time with an 8-ounce tank. This 
equates to more usable internal space in 
the fuselage (or nacelle, for multi 
engines), though some of this space is 
taken up by the ignition module and 
extra battery. Also, you don't need a 
ground support system to start your 
engine; just Hip the switch and turn the 
prop over! Add to this a lower idle speed, 
cheaper fuel costs and an increase in over- 
all reliability, and youTl enjoy benefits in several areas, all of 
which will make your model — regardless of size— easier and 
more fun to operate. Put some spark in your engine's life and 
enjoy the difference! 

* Addresses are listed alphabetically in the Index of Manufacturers on page 142 * 4 


ST G.90 PERFORMANCE FIGURES 


GLOW PERFORMANCE 

Max. b.hp: 1 .97 @ 12,768rpm 
(SuperTigre Quiet Muffler/5- percent nitro) 
Max. torque: 186 @ 5,923rpm 
(SuperTlgre Quiet Muffler/5 -percent nitro) 

Rpm Propeller 

12,100 ARC 13x6 

1 1 , 900 Master Atrsc re w 1 4x6 

1 1 ,600 M aster Airscrew 1 4x8 

Idle 

2,3Q0rpm 

(Rpm obtained with Wildcat 1 * Heli blend 
fuel w/1 5-percent nitro and 18- percent oil) 

GASOLINE PERFORMANCE 

(87 octane/15:1 Havoline oil mix) 

Rpm Propeller 

11,600 ARC 13x6 

1 0,500 M asterAi rscrew 1 4x6 

10,300 M asterAi rscrew 14x8 

Idle 

1 ,500rpm 



RESERVE YOUR COPY TODAY 

( 800 ) 537-5874 


ION SALEl 
august OF 
111999 ■ 


Your questions are answered in the most 
comprehensive, up-to-date book on 
R/C building and flying techniques. 

GETTING STARTED IN 
RADIO CONTROL AIRPLANES 

takes you step by step through: 

• the basics of choosing and building 
your first model 

• covering and finishing it 

• understanding glow engines and 
making your model go 

• flight-training basics 

• your first ARF 

• prop talk and much, much more! 


From the publishers of 


Book #2025 • $19.95 


Airpla ne 


Will also be available in hobby shops. 
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HOWTO 

STABILITY VS. MANEUVERABILITY 





The Crane STOL; note the slots on the leading edge. 


LONGITUDINAL, 

OR PITCH, AXIS 

A model in steady, stable 
level flight is a remarkable balance of forces: 
thrust equals drag; lift equals weight; 

and the tail surfaces com- 
pensate for any nose- 
up or -down moments. 
The wing contributes 
virtually all the lift at 

w its aerodynamic center. 

The Canada Goose Canard. 


The Dove. 


A N AIRPLANE OPERATES in a three dimensional environment controlled 
around three axes (pitch, roll and yaw) and with 6 degrees of freedom. 
Stability varies from very stable to neutrally stable to unstable. An airplane 
that is very stable about all three axes is easy to fly, ideal for free-flight and 
as a trainer, but it is sluggish in maneu- ^ displaya lary0 

vers. It will recover quickly from distur- - — 

bailees and when the controls are neu- 
tralized and is relatively crash-free. A 
neutrally stable airplane has no 
inherent stability, is easily disturbed 
and must be flown at all 
times, calling 
for intense 
concentration 
and skill from its 
pilot. Any miscues, and 
gravity takes its toll! For sport models, stability is somewhere between these 
extremes and should suit the pilot's skills. 

For good maneuverability, moderately high wing loadings of 20 to 25 ounces 
* per square foot and power loadings of 200 to 300 ounces per 

cubic inch of 2-stroke engine displacement are 
recommended. An existing model may be 
modified, without too much effort, 
to that degree of stabili- 
ty/maneuverability that 


The Swift 
shows its 
large flaps. 


suits its pilot's increasing 
skills, or a new design 
may be developed to the same end. 


The Wild Goose,* note three surfaces. 


The Sea Gull III on trike gear displays its slotted flap. 
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However, each part of the model — fuse- 
lage, wing, tail, struts, landing-gear legs, 
wheel fairings, nacelle(s), etc. — has its 
own aerodynamic center. 

In level flight, most of the airplane's 
parts are at an angle of attack of zero lift, 
contributing only profile drag. If a distur- 
bance causes the model to nose up (or 
down), each component — not just the 
wing — starts to lift (up or down) with 
induced drag. 

The focus of all these forces is a spot 
called the "neutral point/' or NP. For sta- 
bility, the model's center of gravity (CG) 
must lie ahead of the NP. This separation 
is called the "static margin" and is mea- 
sured in percentage of the wing's mean 
aerodynamic chord (MAC). 

The larger this percentage is, the more 
longitudinally stable the aircraft. If the 
static margin is thought of as a lever, the 
longer that lever, the greater the leverage, 
or moment, at the CG, and the model 
recovers more quickly. There are formulas 
for locating the NP, but these call for an 
assessment of the effectiveness of the var- 
ious components and are beyond the 
scope of this article. 

For a conventional model airplane, a 
conservative NP location is at 35 percent 
of its MAC, measured from that chord's 
leading edge. Flying wings have the NP 
coinciding with the wing's aerodynamic 
center of lift (AC). The CG must be ahead 
of this NP/AC location for stability. 

CG LOCATIONS 

Refer to Figure 1, which shows five CG 
locations within a wing's MAC: 

• Position 1. Very stable longitudinally, 
but with weight acting downward at the 
CG and lift upward at the wing's AC, a 
strong nose-down force couple results, 
calling for a hefty download at the hori- 
zontal tail for equilibrium. This load is 
obtained by having the horizontal tail at 
a negative angle of attack to the wing's 
downwash and/or up-elevator trim. 
Down-elevator response is brisk, hut up- 
e levator is sluggish. 

• Position 2. Slightly less stable longitudi- 
nally (less static margin), but weight and 
lift oppose one another directly, requiring 
no up- or down-load at the horizontal 


tail. Elevator response is equally brisk, 
both up and down. This is the author's 
choice of CG locations. 

* Position 3. Again less stable, but weight 
and lift now generate a nose-up couple, 
requiring that the horizontal tail provide 
some "uplift." Down-elevator effective- 
ness is reduced, hut up-elevator response 
is good. 

* Position 4. Neutral longitudinal stabili- 
ty. The model is highly maneuverable in 
pitch but is easily disturbed and must be 
flown constantly. Tail uplift is needed. 
With the fuel tank ahead of the CG, the 
rearward CG shifts as fuel is consumed; 
this may bring the CG aft of the NP to 
position 5. 

* Position 5. Here, the NP to CG leverage 
is reversed and aggravates any distur- 
bance. The model is unflyable with this 
CG location. 

CENTRIFUGAL FORCE 

A pattern model pulling out of a lOOmph 
dive on a 100- foot radius will encounter a 
load of 7.7 times its own weight. The load 
on a 10-pound model would be 77 
pounds, so a strong structure is needed. 
Also, models with heavier wing loadings 
(25 ounces per square foot and upward) 
risk the wing's maximum lift capacity 
being less than its load, resulting in high- 
speed stalls. The effect of centrifugal force 
on the four usable CG positions shown in 
Figure 1 is to exaggerate the forces of lift, 
weight and elevator action. 

In position 1, the nose-down force cou- 
ple is greatly increased, calling for power- 
ful elevator action upward. In position 2, 
increased lift and weight neutralize each 
other without loading the elevators. In 
position 3, the force couple is reversed 
and centrifugal force assists the elevators. 
In position 4, centrifugal force (in this 
author's judgment) permits the weird, 
end-to-end, tumbling antics that some 
full-scale aerobatic monoplanes achieve. 

OTHER FORCES AND MOMENTS 

There are four other forces that affect Ion- 
gitudinal stability/maneuverability; 
thrust, drag, airfoil pitching moments 


and pendulum stability. A thrust line run- 
ning through the CG produces no 
moment; above the CG, a nose-down 
moment results; below the CG, it causes a 
nose-up moment. Similarly, a drag center 
above the CG (high wing) causes a nose- 
up moment; a low drag center (low wing) 
produces a nose-down moment. If the 
drag center passes through the CG (mid 
or shoulder wing), no moment results. 

Cambered mean-line airfoils (semi sym- 
metrical, flat-bottomed, or under-cam- 
bered) have nose-down pitching 
moments. Symmetrical airfoils have no 
pitching moments. 

A high wing and low CG provide pen- 
dulum stability both longitudinally and 
laterally. Low wing and high CG together 
have the instability of an upside-down 
pendulum. 

Three possible configurations are: 

1. Low wing, high thrust line, cambered 
airfoil, CG in position 1. AH moments are 
nose-down. Down-elevator response is 
brisk, up-elevator is sluggish. 

2. High wing, low thrust line, symmetri- 
cal airfoil, CG in position 3. Up- elevator 
response is brisk, hut down is sluggish. 

3. For best maneuverability, a thrust line 
through the CG (mid or shoulder wing), 
with the CG level with the wing's AC in 
position 2 and with a symmetrical airfoil, 
eliminates all moments and provides 
equal up- and down-elevator response. 

It is no coincidence that full-scale aero- 
batic airplanes like the Laser 200 are close 
to this configuration. 

GROUND EFFECT 

This effect commences when the model is 
half its wingspan above ground or water. 
It increases the wing's lift and reduces 
drag similar to an increase in wing aspect 
ratio. It also reduces the wing's down- 
wash angle to half its value at altitude. 

In this author's experience, the model's 
wing loading controls its behavior in 
ground effect. A low wing loading permits 
the model to float for some distance. 

For heavier wing loadings, coupled 
with slotted flaps extended, the reduction 


I.Vbfy stable Z Stable 


3. Less stable 


4. Neutral 5, Unstable 


CG Positions > 5% MAC 25% MAC 


30% MAC 35% MAC BEHIND THE NP 
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in the downwash angle reduces the hori- 
zontal tail download, causing it to nose 
down for a hard landing. A touch of up- 
elevator provides easy correction, 

CG ENVELOPE 

The range of CG positions is called the 
CG "envelope," For sport models, the 
most rearward position should be 30 per- 
cent MAC, leaving a static margin of 5 
percent for a neutral point at 35 percent 
MAC. 

The most forward position depends on 
elevator power in pulling out of vertical 
dives and for full-stall landings of heavily 
wing-loaded models with flaps down. The 
author suggests a 16-percent MAC as the 
most forward acceptable CG location. 

AIRFOIL STALL AND 

ZERO LIFT ANGLES 

A wing loses lift at the stall and also at its 
airfoil's angle of zero lift. The stalling 
angle is affected by its aspect ratio, plan- 
form and Reynolds number. For conven- 
tional models that depend on one wing 
for lift, these angles are significant but 
not critical. 

Canard, tandem-wing and three-sur- 
face models all depend on both wings for 
lift. For longitudinal stability, the fore- 
plane must stall first, and the aft wing 
must reach its angle of zero lift first. The 
foreplane's airfoil must have heavier cam- 
ber than that of the aft plane. Airfoils 
E214 (foreplane) and E197 (aft plane) 
have proven suitable. 

For tail surfaces, symmetrical airfoils 
such as NACA 0009 and 0012 or El 68 are 
much more effective than flat balsa sheet 
and will be lighter and stronger, 

HORIZONTAL TAIL AREA 

AND MOMENT ARM 

This author uses a horizontal tail area of 
20 percent of the wing area and a tail 
moment arm of 2 3 A times the wing's 
MAC, measured from the CG to the 
tail's l /4 MAC. For shorter moment arms, 
a proportional increase in tail area is 
indicated, and for longer arms, a reduc- 
tion is in order. Horizontal tail aspect 
ratios should not exceed 5. 

A horizontal tail that's vertically close 
to the wing's wake is in heavy down- 
wash, in the fuselage boundary layer 
and the prop slipstream. It is 50-percent 
effective. A T-tail configuration raises it 
above the prop slipstream, out of the 
fuselage boundary layer and into lower 
down wash, where it is 90- percent effec- 
tive. On high- and parasol- 
wing models, the best loca- 
tion is low on the fuselage, 
well below the wing's wake. 

This author has had no in- 
flight structural problems 
with T-tails, 


ELEVATOR AREA 

For models with forward CGs (position 1) 
and for those with slotted flaps, an eleva- 
tor area of 40 percent of the horizontal 
tail's total area is recommended with 25 
degrees of travel up and down. For other 
types, a 30- to 35 -percent area is adequate 
for good longitudinal control 

The small, single-cylinder 2-stroke 
engine revolutionized model aviation. 
Models were larger, heavier and flew faster 
and longer than their rubber-powered pre- 
decessors, Serious stability problems 
emerged, particularly spiral instability. All 
of this took place before any form of R/C 
existed. Inherent stability in all three axes 
was a must—or the model crashed. A 
model airplane with little or no dihedral 
on its wing and with a large vertical sur- 
face is spirally unstable, but directionally 
stable, it is easily disturbed in roll; its path 
then becomes a combination of forward 
and sideways motions— which the vertical 
tail resists — and the spiral dive starts, 

A model with heavy dihedral and a 
small vertical tail surface is the other 
extreme. It is directionally unstable and 
prone to Dutch roll. Somewhere between 
these extremes, a model is spirally and 
directionally stable. 

Sometime after these small engines 
became available, Charles Hampton Grant, 
past editor of Model Airplane News , pub- 
lished his "Center of Lateral Area" (CLA) 
principles, which established a stable bal- 
ance between the roll and yaw axes and 
prevented both spiral dive and Dutch roll. 
The leading model designers of that time 
adopted Grant's teachings and continued 
to do so during the rudder-only phase in 
the development of R/C, Today, with the 
precise, reliable and proportional control 
provided by radio, Grant's principles are 
not as important, but are no less valid. 

This author designs for moderate spiral 
stability. It is comforting to know that a 
faraway model can be coaxed back with- 
out concern for spiral instability. Stability 
in roll and yaw are interdependent, 

THE ROLL AXIS 

The most popular means of obtaining sta- 
bility in roll is dihedral, measured in the 
degrees each wingtip is angled upward 
from the horizontal. High dihedral angles 
reduce roll-control effectiveness; they 
should be kept to the minimum, just 
enough to ensure reasonable roll stability 
so that the model's maneuverability is not 
impaired. The suggested dihedral angles are 
quoted below and are based on experience. 


Those rudder- and elevator-only mod- 
els depend on the added dihedral for roll 
stability. The Dove is an example. 

SWEEPBACK AND SWEEPFQRWARD 

Sweepback is mildly directionally stabiliz- 
ing and provides a dihedral effect. Two to 
3 degrees of sweepback are equivalent to 
1 degree of normal unswept dihedral 
Sweepback dihedral effect increases with 
the degree of sweepback and with increas- 
ing lift coefficient. This effect is lower at 
high speeds and low angles of attack and 
greater at low speeds. 

A wing swept back 7 or 8 degrees on its 
l A chord (span wise) line has the equiva- 
lent of 3 degrees of dihedral and needs no 
additional dihedral. For symmetrically 
airfoiled sweptback wings, the dihedral 
effect is the same, both upright and 
inverted, providing roll stability in invert- 
ed flight. Structurally, sweepback tries to 
twist the wingtips nose-down. Strength in 
torsion is needed. 

Forward sweep is directionally and 
laterally destabilizing, requiring heavy di- 
hedral and large vertical tail surfaces. 
It tries to twist the wingtips nose up, 
requiring torsionally strong structure. Its 
advantage is wing root stall, ensuring 
good roll control well into the stall 

ROLL CONTROL 

"Roll Control Design," in the August '93 
Model Airplane News , details the various 
forms of roll control that exist. The 
author's choice, for sport models, is the 
outboard, or barn-door, aileron. Equal up 
and down deflection of these ailerons 
produces adverse yaw, requiring coordi- 
nated rudder in turns. 

Aileron differential, where the up- 
going aileron's angular travel is 2 to 3 
times that of the down-going, eliminates 
adverse yaw so that no rudder coordina- 
tion is needed. 

A substantia! portion of the wing's 
trailing edge is free for flaps. 

Many pleasant hours have been spent 
flying a full-scale Piper Tomahawk. This 
plane's ailerons have no adverse yaw, 
thanks to aileron differential 

Slot lip ailerons have proven successful 
on two STOL models. Crane and Crow, 
and permit full-span flaps. The NASA 
"droop" provides good aileron control 
close to the stall. 

High aspect ratio wings with the same 
degree of dihedral are more stable than 
shorter wings, but aspect ratios of up to 6 
are more maneuverable. A high AR 
wingtip must move through a greater 
distance than a low aspect ratio wing 
for the same angle of roll. 

YAW OR DIRECTIONAL AXIS 

Grant's "Center of Lateral Area" prin- 
ciples had two major components: 


DIHEDRAL 


With aiferon 

Without aileron 


or with forward swoop 

High wing 2° 

5° 

Mid- or shoulder- wing 3° 

6° 

Low wing 4° 

7° 
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A full -scale Piper Tomahawk . Note the aileron differential; the upward aileron moves twice as fast as the 
downward. 


The Swan Canard. 


• Wing dihedral of not more 
than 4 degrees. 

• A center of lateral area (CLA) 
located at 20 to 22 percent of 
the tail moment arm from the 
CG to the vertical tail's aerody- 
namic center. 

This produced excellent 
directional and roll stability- 
great for tree-flight models and 
R/C trainers but seriously 
inhibiting maneuverability for 
R/C sport or aerobatic models. 

Years ago, this author experi- 
mented with a large chuck glid- 
er to determine where the CLA 
should be for improved maneu- 
verability yet with moderate 
spiral stability. Constructed of 
sheet balsa, this model had a 
constant-chord, unswept shoul- 
der wing with 3 degrees dihe- 
dral, Four vertical tails, provid- 
ing GLAs at 22, 25, 30 and 35 
percent of the tail moment arm, 
were developed using Grant's 
cardboard profile method. 

These tails were readily inter- 
changeable. Flight testing con- 
sisted of repeatedly and forcibly 
throwing each version, under- 
hand and upward from right to 
left, with the wings close to ver- 
tical on release. The objective 
was to have each spiral upward 
and then assume its glide* 

The 22-percent version was 
"wings level" halfway in its 
climb and then glided very sta- 
bly to the ground, confirming Grant's 
concepts. The 25-percent version spiraled 
for less than half a circle and then glided, 
wings level, to the ground. The 30-per- 
cent version had mild spiral instability, 
and the 35-percent version was still spi- 
raling on ground contact* 

Because all of the author's designs 
have had the CLA at 25 percent, all con- 
firm these test results* 

Grant's profile method for obtaining a 
proper vertical tail area for models with 
large, directionally destabilizing side 
areas ahead of the CG is essential. Such 
airplanes are flying boats, twin and single 
floatplanes, rear-engine canards, twin 
nacelles, etc. 

Because of their roll and yaw instability, 
models with forward-swept wings are 
exempt from Grant's principles. 

Suggested spiral stability margins as a per- 
centage of the vertical tail moment arm: 
Super spiral stability 22% 

Good spiral stability 25% 

Neutral spiral stability 28% 

Mild spiral instability 30% 

Spirally unstable 33% and upward 


RUDDER AREA, DRAG AND 
WEIGHT DISTRIBUTION 

Either side of neutral has proven ade- 
quate for sport models with a rudder area 
of 30 to 35 percent of the total vertical 
tail area and with 30 degrees of travel. 
For sailplanes and for knife-edge flight, 
50 percent is suggested. 

It is a shame to have much of the 
available power of a model's engine 
absorbed in overcoming that model's 
high drag* On a low-drag model, that 
power is usefully devoted to maneuvers* 
The Swift is an example of practical drag 
reduction* its top speed is 138mph on .46 
power* Drag reduction is well worth the 
effort and cost involved. 

Keeping the heavy items (the power 
and control units) massed as close to the 
CG as possible will aid both stability and 
maneuverability because the model will 
have less inertia to overcome. 

COUPLING AND CG LOCATION 

Coupling occurs when the aerodynamic 
control for one axis causes movement in 
another axis. 

* Adverse yaw — aileron action causing 


unfavorable yaw on the 
directional axis, 

• Yaw roll coupling— rudder 
action causing the model to 
bank and turn. This is desir- 
able for models with rudder- 
and elevator-only control* 
Extra dihedral ensures lateral 
stability and promotes the 
bank and turn. 

* Yaw pitch coupling. A 
popular kit model has 
demonstrated a sharp nose- 
down pitch and yaw with 
rudder application and an 
upright and equally sharp 

pitch-up when inverted* British 
wartime test pilots reported that 
a captured German Me 109 had the same 
characteristics* 

The sideslip is a maneuver involving 
crossed controls: ailerons applied to roll 
one way followed by rudder in the oppo- 
site direction* Before the use of flaps, this 
was standard full-scale practice to steep- 
en the landing approach. A model with 
yaw pitch coupling should not sideslip 
close to the ground! 

The author's T-tail designs have yaw 
roll coupling, but no yaw pitch coupling. 
The Tomahawk can be side-slipped with 
impunity* 

Locating the CG on a model's draw- 
ings is easy. It is not so easy to have the 
model's CG in the right location when it 
is built* The author's article, "The 
Balancing Act" in the May 1993 issue of 
Model Airplane News will help and takes 
little time to complete* 

These guidelines will provide a degree 
of maneuverability/stabllity to suit the 
designer/builder's skill level and the type 
of flying he or she finds enjoyable. 

Happy landings* + 
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When was the last time you were 
sorry you bought the best ? 


The new SR X610 is an 86" span, 
almost ready to fly, 49 ounce thermal/ 
duration electric sailplane with a wing 
area of 610 square inches. The wing 
loading is only 11.6 ounces per square 
foot and the aspect ratio is 12:1 for out- 
standing thermalling ability and wind 
penetration. The airfoil used is an opti- 
mized S3021. 

The X610 comes just the way you 
see it. All you have to do is install your 
propulsion and radio systems. It can be 
flown with just aileron and elevator con- 
trol, but we suggest using rudder too for 
optimum control. 

We have prop to battery pack 
power systems available specifically for 
the X610. Visit our web site for full de- 
tails. 


The X250 


You probably know SR Batteries for 
our receiver, transmitter, and electric 
flight battery packs. In all phases of the 
R/C Hobby they are accepted as being 
the best. However, you probably didn’t 
know that SR is now producing some of 
the finest ARF and MicroLaser" 1 Cut kits 
in the Hobby. Not only that, but we’re 
also publishing a library of modeling 
information that just isn’t available any- 
where else. 


The X250 is a 36” span, 250 square 
inch Speed 400 sport aircraft. It weighs 
less than 20 ounces ready to fly. Full 
throttle flights are 7 minutes and partial 
throttle flights are well over 10 minutes. 

The X250 is an SR MicroLaser" 1 Cut 
kit and you can have an X250 ready to 
fly in only a week of evenings. An opti- 
mized prop to battery pack power sys- 
tem is available separately. Visit our 
web site for full details. 


The X440 


The X70 Micro Electric 


SR’s Techniques Library ... 

R/C Techniques and Electric Flight 
Techniques are published by SR Batter- 
ies. Each volume is only $3 including 
postage. Here’s a partial list of what’s 
available: 

R/C Techniques 

• Rx/Tx battery pack charging 

• The tricks to perfect soldering 

• Large aircraft wiring 

• R/C aircraft design 

• Covering techniques 

• Learning to fly R/C 
Electric Flight Techniques 

• Battery pack charging 

• Motor wiring systems 

• Motor timing 

• Motor break-in 

• Speed controls 

• Electric props 

• Speed 400 systems 

• Electric conversions 

• Motor mounting techniques 

• Multi motor systems 


If you’ve seen one of our X440 kits, 
we really don’t have to say much more. 
The X440 is as good as they come in 
construction and ease of building and 
flying. It has a 65" span and 442 square 
inches of wing area. It weighs 23 ounces 
for a wing loading of 7.5 ounces per 
square foot, ready to fly. The aspect 
ratio is 9.4: 1 and it uses Speed 400 
power and an optimized S3021 airfoil. 

The X440 comes just the way you 
see it. You'll be ready to head for the 
field in less than an hour. We also have 
prop to battery pack power systems 
available specifically for the X440. Visit 
our web site for full details. 


The X70 is a 26” span, 70 square 
inch hand toss or electric powered Free 
Flight aircraft that weighs only 1.3 
ounces ready to fly! 

The X70 is an SR MicroLaser'" Cut 
kit. The balsa is triple selected and it 
only takes about an hour of building to 
get the X70 flying. 

The X70 kit is only $9.95 plus $3.50 
postage and handling and that includes 
a copy of Electric Flight Techniques vol- 
ume E-26 on Micro Electric Flight. 

In addition, we have a power system 
for the X70 consisting of a Micro 4 mo- 
tor, two 3.5x3.5 props, charging jack, 
charging plug, wire, and a two cell SR 
50 Series battery pack for only $20 ad- 
ditional if you purchase it at the same 
time as an X70 kit. 


The X610 


For a full Techniques index and com 
plete kit details, please call or write us, 
or visit our web site, 

www.srbatteries.com 


■ADVERTISEMENT 


SR Batteries, Inc., Box 287, Bellport, New York 11713 
Fax: 516-286-0901, Email: info@srbatteries.com , Web Site: www.srbatteries.com 


Phone: 516-286-0079 
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by Don Ed berg 


Offsetting a control 


■ get a lot of mail asking how to do 
things with radios* Here's one ques- 
tion I've received and answered that 
may be of interest to many modelers: 
"I have an R/C combat plane that I 
hand-launch and have trimmed for level 
flight* Before I toss it, I put in cinsert a 
number here> dicks of up-elevator to get 
it up, and afterward reverse the clicks. 
Can I program in a 'takeoff mode' with 
one switch?" 


digitally as a number of milliseconds 
("ms" for short). Servo pulse-width 
meters are available from Radio South*, 
Aero Scientific* and Moecking*. They're 
not cheap tools (they cost $50 and 
upward), but they're handy to have 
around when you need them. 

Most radios have the neutral position 
around 1.50ms, and full motion is 
between 1 and 2ms* The actual number, 


servo to move; either the distance "A" 
measured directly, or the number of ms 
on the meter. Let's move on to the next 
action: setting up the programmable 
radio to do the offset. 

THE AIRBRAKE FUNCTION 

J mentioned earlier that you need a pro- 
grammable mixer to do this. That's not 
strictly true — some radios have an air- 


Method 


4, Offset - 


Sure you can* 

If you have a 
simple or older 
computer radio, 
the ways to do 
it will be limited. 

If you have 
a newer radio, 
there are several 
ways to do it; 
some options are 
shown in Table 1 . 

First, measure the travel 
needed. Before you set up 
the radio, you must first 
determine exactly how 
much elevator motion the 
clicks of trim produce. A 
simple way to do this is to 
measure the angle change 
that the trim clicks pro- 
duce* Before and after 
applying the clicks of trim, 
you can measure the eleva- 
tor's motion directly, or 
measure the rotation of the 
servo's arm. This can be 
done using a control throw 
measurement device or a 
ruler with fine gradations, 
or simply by marking the 
fuselage somewhere near 
the servo arm or the 
pushrod in a convenient place. For 
the rest of this column, we'll 
assume that the servo arm or the 
control surface moves a distance 
"A" when the trim clicks are put in. 

My preferred method of measur- 
ing the command to the servo 
requires a special instrument called 
a "pulse-width meter/ 1 an electronic 
device that translates servo motion 
into a number. You have to tem- 
porarily unplug the servo from the 
receiver and plug in the pulse-width 
meter. It will measure the exact 
width of the control pulse coming 
from the receiver and display it 


Table 1, Possible ways to program elevator offset at launch. 


2. Gear — > ELEV mixing 

ELEV mixing 

ELEV or multi-point mixing 

on 


Motion ad|. 

Offset pariftW ; • Hi | HI 

Use mix percent 

Knob position or mix percent 

Offset percent 



A servo pulse-width meter 
from Moecking. 



Hales 

Uses airbrak 

Uses gear channel. 

Can adfust (disturbT) fn RfgM by fucnlng knob. H 

Assign to desired switch, Independent of master control. 

1 radios. ,'HHHHH 


however, is not important. 
What you need to know is 
the change in pulse width 
that the clicks of trim pro- 
duce so you can reproduce 
it electronically with a 
switch on the transmitter* 

$0 you note the pulse 
width that the receiver is 
sending with the trim neu- 
tralized; let's say it's 
1.53ms. Apply the clicks of 
trim; the meter now reads 
1.57ms. The difference, 
which happens to be 
0.04ms, is the amount that 
you want to cause the servo 
to move. 

OK, you've established 
how much you want the 




0=0 


brake, or landing system, function that 
can be switched on and off. These func- 
tions allow you to command a certain 
amount of throw in flaps and elevator if 
the airbrake switch is on* Therefore, you 
could use the airbrake function to com- 
mand the amount of elevator needed for 
launch simply by setting the offset to 
provide the measured amount of control 
or servo travel. If your system supports 
It, another way is to use its glider pro- 
gramming. Glider radios often have a 
start, or launch, function that offsets the 
elevator. With this option, you're of 
course forced to use the airbrake on/off 
switch when the offset is to be used. 

If your radio doesn't have an airbrake 
function (or you're actually using the air- 
brake function as it's intended!), this 
option won't be available to you* In that 



Figure t. We want to get some elevator trim for hand-launching a combat model by turning 
switch on the transmitter on and off. 
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EFFECTIVE PROGRAMMING 


Adjust mixing curve percentage 
on this side of gear switch to get 
desired movement 



“A" or required 
servo pulse width 


GEAR-ELEV mixing recipe 


Figure 2. if we use the gear switch as master, the slope of the mixing curve determines the 
amount of elevator travel commanded . 


case, you' It need a programmable mixer 
after all. 

No matter what kind of radio you 
have, you want the elevator to move 
when a switch is pulled, so the slave 
channel will be elevator. The difference 
will be in bow you program the master 
channel. 

USING A PROGRAM MIXER 
WITH THE GEAR SWITCH 

On a simple computer radio, you need to 
use a channel that J s driven by a switch to 
be the master. This usually ends up being 
the retract gear channel. Even if you're 
using the gear switch for retracts, you 
can define master - gear, slave - elevator. 
When this is set up, pulling the gear 
switch will provide the required up trim 
(Figure 1)* 

Now, go to the program mixer's setup 
menu and define the master and slave 


channels. Then you'll set the amount of 
mixing. At this point, you'll need your 
measurement of the servo motion (you'll 
get things just right by trial and error). 
Because you don't want mixing on the 
"non-launch" side of the gear switch, 
you need a curve as shown in Figure 2. 
The mixing value is only input on one 
side of the switch (on the right side of 
the big vertical arrow; it's horizontal on 
the left side, meaning 0 percent there). 
The mixing percentage, which dictates 
the steepness of the line on the right, 
should be adjusted to get the desired ele- 
vator travel or pulse width. You may 
need to change the sign of the mixing 
percentage to get the correct direction of 
elevator travel, and be careful: usually 
only a small mixing percentage is needed. 
If it's too large, you'll get a lot of elevator 
travel with the gear switch, and this 
could lead to a crash! 


If you use the gear channel to offset 
the elevator trim, be sure to specify that 
the mixer is on at all times. Otherwise, 
the "off" position of the radio's mixer 
on/off switch will turn off the offset, 
even if the gear switch is commanding 
offset to be there! 

USING A PROGRAM 
MIXER WITH A KNOB 

This is another way to program the ele- 
vator offset, only this time, you use a 
knob channel to control things. You can 
change the amount of mixing "on the 
fly" by moving the controlling channel's 
knob one way or the other, but of course, 
you can accidentally move the knob to 
an undesirable position. 

The setup is very similar to that of the 
gear switch, only now the master chan- 
nel is the knob channel. The slave is still 
the elevator, but this is where the fun 
starts. You can set the mixing percent- 
age, but the knob controls the total 
travel, as shown in Figure 3. This means 
it's possible to have several different set- 
tings to produce the desired elevator 
motion. As you can see in Figure 3, with 
Line 1 and the knob at Position B, you 
get the desired elevator motion. You can 
also get it with Line 2 and the knob fully 
clockwise. And, you can get it at other 
places, depending on the slope of the 
mixing curve. 

If you use this method, I recommend 
that you set up the offset using the 
smallest possible mixing rate, which is 
Line 2 in Figure 3. When you set things 
up that way, it's easy to verify that the 
controlling knob is all the way to one 
side. As in the previous example, be sure 
that this mixer is on at all times. If the 
mixer master switch is turned off, the 
offset won't be available even when you 
command it. 

OFFSET OR MULTI-POINT 
PROGRAM MIXERS 

If you happen to have a Futaba* 
8U or 9Z system, you can take 
advantage of a special mixer pro- 
gram called "offset" mixing. This 
is the most simple way to do the 
elevator offset. All you have to do 
is go to an available mixing cir- 
cuit, set master = OFS, slave = 
ELE, and simply program in the 
offset amount numerically. You 
can also specify which switch to 
be used to turn the offset on and 
off. This usage is what the offset 
function is designed for. 

Please note that the offset I 
refer to in this section should not 
be confused with the "offset" 
term that describes where the 


Mixing curve percentage dictates 



• • • 

KNOR-ELEV mixing recipe 


Figure 3. Another way to command an offset is to us© a control commanded by a rotary knob as the 
master You can adjust both the mixing curve slope and the knob position to get the desired travel Full 
knob travel is recommended so that you know you've reached the proper position without looking at 
the knob . 
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Elevator 

motion 


Point mixing curve with same 



MASTER POSITION 


“A" or required 
servo pulse width 


Point mixing curve recipe 


Figure 4 * ff your radio has point-mixing capability, you can define a switchabte control offset 
by entering a horizontal curve as shown , vertically offset by the amount of control travel that 
you need . 


mixing curve originates. Many computer 
radios allow you to offset the mixing 
curve, but only Futaba radios allow you 
to specify the slave's offset regardless of 
the master control. 

The Airtronics* Stylus with the optional 
AERO card plugged in has a similar fea- 
ture called "Automatic Offsets." On JR 
8 103 and PCM- It) radios, you can simu- 
late this offset mixing by defining a hori- 
zontal "Multi-Point Mixing" curve, 
whose location happens to provide the 
offset you desire. This concept is shown 
in Figure 4. In this case, notice that all of 
the mixing points are at the same dis- 
tance "A" above the center, which means 
that when you switch t lie mixer on, 
you'll get the offset you desire regardless 
of the master control's position. 

OFFSET IN A FLIGHT CONDITION 

Here's yet another way to produce the 
desired control offset, hut it requires a 
high-end radio: the Stylus, 9Z, or 
PCM- 10 series of radios. You define a 
new "flight condition," which lias the 
neutral of the elevator offset the desired 
amount. A flight condition is a way of 
connecting a second model memory to 
the normal one. In this case, you'd 
define the elevator's neutral point to be 
in the desired different position com- 
pared with the default position, and 
you'd set up things so that the desired 
s wit dr would toggle the model between 
the default and the "hand-launch" 
settings. 

One nice tiling about using the flight 
condition is that you're not limited to 
neutral positions. You can define a whole 
set of control travels, mixing, dual rates, 
exponential and mixing circuits that are 
different from those to be used in regular 
flight. In essence, the flight condition 


ties two different model memories 
together, easily selected by a switch! If 
you'd like to vary a whole bunch of con- 
trol items between hand launch and nor- 
mal flight, this is the way to go. 

CELL PHONES AND 
R/C TRANSMITTERS 

A recent posting on the Internet news- 
group rec. models. rc.air mentioned that 
the United Kingdom's Large Model 
Association lias put out a warning about 
using cell phones near computer radios. 
Apparently, there have been a number of 
occasions on which these radios have 
either lost the model settings in memory 
or have scrambled them. In one case, a 
large model's throttle fail-safe was 
reversed so it went to full throttle on 
fail-safe. 

Tests have confirmed that using a cell 
phone close to a computer radio can 
cause a loss of settings. Cell phones 
should not be used closer than 1 meter 
(39 inches) to a PCM transmitter or 
receiver. If you think that a phone has 
been used near your radio, you should 
check all settings before using the radio. 

The message also noted that you are 
not allowed to use these phones closer 
than 1 meter to any hospital equipment 
containing a microprocessor. At less than 
a meter, there is a 1 in 20 chance of a 
malfunction. 

If you have a problem you'd like to 
have covered in this column, please let 
me know. Send your letter along with an 
SASE to me c/o Model Airplane News, 100 
East Ridge, Ridgefield, CT 06877, or 
email me at mantra irage.com. I get lots 
of mail, so please be patient! 

* Addresses are listed alphabetically in the Index 
of Manufacturers on page 1 42 . 4 


DU-BR0 

\ Name You Can Count On 


Tools designed by modelers 
for modelers... 

We never rest on past accom- 
plishments. In fact, we 
always strive to surpass what 
we’ve already done. Take our 
brand new 1/8” Tubing 
Bender. So simple, yet 
designed to tackle a very 
complex problem of bending 
tubing without collapsing tub- 
ing wall. 



1/8” Tubing Bender 

Designed to be used with 
1/8" brass fuel tubing or 
aluminum tubing, this tool 
is perfect for most configu- 
rations. Works great for 
use on air lines for re-tracts. 
Bends annealed brass or 
aluminum tubing. Ask for 
catalog number 785. 

Call or Write 
for a free catalog 
Du-Bro Products, Inc. 
mj&kr, 480 Bonner Rd. 

P.O.Box 815 
Wauconda, II. 60084 

I -800-848-94 1 1 , fax: 847-526- 1 604 
email: rc@dubro.com 
website: http://www.dubro.com 
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REGARDING 


ROTORS 


by Rick Bell 


Setup and piloting tips for the beginner 


S O YOU NOW have a shiny new 
helicopter with the engine, radio 
system and gyro installed. You're 
ready to learn to hover, and you 
head to your backyard or local flying field. 
But wait! The most important — but least 
understood — step for any beginning heli- 
copter pilots is to have the model set up by 
an experienced heli pilot. It's much easier 
to learn how to fly with a heli that has 
been properly set up and trimmed. 

SOME THOUGHTS ON SETUP 

What do I mean by setup? Before you fly 
an airplane, you "set up" the control 
throws, their direction, maybe dual rates 
and exponential, and you check the center 
of gravity, right? Well, you need to do the 
same with a helicopter, with the major dif- 
ference being the throttle and curves. 
Many beginners have their helis' pitch 
curves (the pitch of the blades relative to 
the throttle input) set up with a lot of neg- 
ative, so if they panic and chop the throt- 
tle, the helis pull themselves into the 
ground, resulting in a "boom strike" (this 
is what happens when the rotor blades hit 
the tail boom). A beginner's setup should 
use 0 or maybe +1 degree of positive pitch 
at low stick. This will bring the heli down 
less aggressively and lessen the chance of a 
boom strike. 


HOW IT’S DONE 

Start by reading and understanding the 
setup instructions in the manual (this 
includes your radio manual, too). Most 
heli manuals recommend pitch curves that 


The proper novice 



Phyllis Bell demonstrates 
where a novice pilot should 
NOT stand. In this position, 
control inputs from the 
transmitter will not match 
the helicopter's reaction. 
Here, a left cyclic command 
will push the heli away 
from the pilot. Notice the 
Wiffle-ball landing gear on 
the Shuttle RG; this setup 
prevents the heli from 
tipping over. 

are too aggressive (too 
steeply pitched) for rank 
beginners. To accurately set 
the pitch, you will need a 
pitch gauge. Some kits sup- 
ply a paper gauge, and 
although that's better than 
nothing, a proper pitch 
gauge is the way to go. 

These rules apply to most 
helicopters, and the setups 
are pretty much the same; 
all control mechanisms and 
arms should be centered to 
make the controls more pro- 
portional to the stick move- 
ment. For example, you 
would follow these steps to 
set up a standard Hirobo* 
Shuttle: first center the col- 
lective lever in its travel, 
then set the pushrod at 90 
degrees to the collective 
servo (make sure the collec- 
tive stick on the transmitter 
is at its midpoint). Move the 
servo arm on the spline as 
necessary to achieve the 90- 
degree setting. Then center 
and level the swashplate, 
the washout unit and the 
flybar control arms. Now 
center the aileron, elevator 
and rudder servos, and set 
the pushrods at 90 degrees 
to the arms. You can use 
subtrim to achieve this (if 
your radio has this feature), 
but keep it to a minimum. 
All bellcranks and arms in 
the system should now be 
level or centered in their 
travel (see Figure 1). If you 
use a computer radio, make 
sure that all trims, subtrims, 
travel adjustments, curves 
(collective, throttle, etc.) 
and mixers are at their 



mm 



A pitch gauge like this one 
from Heli-Max* is a must for 
the heli pilot's toolbox. 


default settings before you 
start. This will minimize 
confusion during setup. 

Now that all the controls 
have been set, you can set 
up the pitch range. There 
are a few flying-style setups 
to consider: beginner, inter- 
mediate, FAI and 3D, or 
freestyle. The main differ- 
ence between these setups is 
the pitch of the blade at 
center stick. The first three 
styles usually use 4 or 5 
degrees of positive pitch at 
half stick, while 3D uses 
zero at half stick. Mark one 
of the blade grips and also 
one of the blades. This is 
now the "master" from 
which all pitch settings will 
be made. The other blade 
will be the "slave" on which 
initial tracking adjustments 
will be made. 

Place the master blade in 
the master grip, level the 
flybar, and use the pitch 
gauge to check the pitch at 
low stick (0 percent), half 
stick (50 percent) and high 
stick (100 percent). For a 
beginner's setup, 1 recom- 
mend that you set low stick 
at zero, half stick at 5 
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Figure 1 
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Figure 1. Jit hover, aft levers and bell- 
cranks should be level and at 90 degrees. 
They should also be in the center of their 
travel range. 

degrees and high stick at 8 degrees. Use 
your radio's pitch-curve setting to achieve 
these settings. Now move on to the 
throttle curve (see Figure 2). If you're a 
beginner, you don't need to set any of the 
idle-Up (stunt) throttle curves. For safety, I 
suggest that you activate the throttle-hold 
function and use it as you carry the hell 
if the engine is running. As you did with 
the pitch curve, set the stick at its 
midpoint (half stick), and set the servo 
arm at 90 degrees to the throttle pushrod. 
Then center the throttle arm on the carb 
so it's also at half. Adjust the pushrod as 
necessary. Now check the endpoints, 
making sure that they don't bind and stall 
the servo at the extreme ends of its travel* 
Use the ATV function— not the endpoints 
of the throttle curve!— to make any 
necessary adjustments. Keep the ATV 
percentages at both ends equal. You will 
have to adjust the servo or the throttle- 
arm length and the pushrod to get it just 
right. Again, the best way to do all of this 
is to get experienced help, 

FIRST FLIGHTS 

Enough of all this setup stuff! Let's hover! 
First, you'll need some type of training 
gear. You can make a simple set quickly 
and easily. See "Getting Started in 
Helicopters," Model Airplane News, 
November '98, or follow your instructor's 
recommendations. If at all possible, have 
an experienced heli pilot do the first 
flights; he will be able to make the neces- 


sary trim adjustments to achieve a stable 
hover. 

If you must go it alone, here are some 
suggestions: 

* Check the blade tracking to ensure that 
both blades are "flying" in the same plane. 
Power up the rotor so that it's close to — 
but not at — liftoff. From the rear, look at 
the edge of the rotor disk as it turns* It will 
be obvious if one blade tracks higher than 
the other. Make any tracking adjustments 
to the slave blade so you won't inadver- 
tently change the pitch-curve settings. 

* When the tracking is correct, check the 
tail-rotor trim* As the heli becomes light 
on its skids (starts to lift off), it may yaw in 
one direction; if this happens, you'll need 
to change the trim* If the tail rotor was set 
up according to the manual, you wouldn't 
have to change the trim* I recommend 
that you make trim changes to the linkage 
and keep the trim lever on the transmitter 
centered (all initial trim changes should be 
made this way). 

* Before you start to hover, choose a 
"home" position that's 10 to 15 feet 
behind and slightly to one side of the heli; 
this will help you to match your transmit- 
ter inputs to the heli's reaction. One 
important note: always fly the nose of the 
heli, not the tail* In other words, if you 
give a left tail-rotor command, the nose 
should go to the left, just as if you were sit- 
ting in the heli. 

* Slowly bring the power up until the heli 
gets light on its skids. If it starts to hover, 
bring the throttle down a little until the 
heli is almost hovering* For now, the lack 
of altitude is your friend. 

* Starting with the tail rotor, begin to 
move the controls. Move the heli to the 
left and to the right. If its main rotor 
rotates clockwise, notice that as you move 
the tail rotor to the right, the heli tries to 
lift. This occurs because the tail-rotor pitch 
decreases, so less power is needed- The 
opposite happens with left tail rotor* 


Hovering pitch curve 



Aerobatic pitch curve 



Hovering throttle curve 


100 % 


50% 


0% 



100 % 


50% 


0 % 


Aerobatic throttle curve 



Figure 2. Typical pitch and throttle curves . 
Notice that the pitch curves are almost the 
same; the difference is the amount of pitch 
and iow and high stick , Also notice the power 
requirements for the aerobatic throttle curve. 


• Now move the cyclic controls one at a 
time* Apply a little right cyclic, and the 
heli should slowly slide to the right; left 
cyclic, and it should slide to the left. Avoid 
moving the heli backward until you have 
more experience, as its vertical fin could 
catch on the ground and tip the heli over* 

* By now, I'm sure you've noticed that the 
heli tends to slide all over the place* 
Because it is in ground effect, it will not 
remain stationary. Your job is to try to 
keep the model close to your starting 


point* At this point, don't worry about 
keeping it in one spot; that will come with 
experience* Just keep it very low, and get 
familiar with the controls* Try this for a 
few tanks of fuel until you can keep the 
heli closer to the point at which it started. 

That's all for now; keep practicing as 
described, and next time, we'll start some 
ground exercises. Until next time, fly 
safely and with purpose. 

* Addresses are listed alphabetically in the Index 
of Manufacturers on page 142. + 
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Documentation sources 


tos that point out mistakes in your model! 
If you have a photo of the full-size tail- 
wheel and your model's tariwheel does 
not match it, don't include that photo; 
show only what will help your score. In 
documentation, less is definitely more! 


I spend a lot of time searching for scale 
documentation. When I travel, I spend 
my spare time in bookstores and muse- 
ums looking for material. On a recent 
West Coast business trip, I purchased 
''Luftwaffe Fighter Aircraft in Profile," by 
Claes Sundin and Christer Bergstrom, at 
an airport bookstore. The text and color 
profiles in this book are excellent, and it's 
printed on high-quality paper. 

The book is from Schiffer Publishing* in 
Atglen, PA. This 25-year-old firm specializes 
in military history books; it publishes 
about 250 new books each year, many 
about specific military subjects and history. 

Recently, Schiffer created a retail website 
to provide more current information about 
upcoming releases to its readers, and to 
allow them to purchase directly. If you're 
looking for military documentation, I rec- 
ommend that you write to them or check 
their website at www.schifferbooks.com. If 
you want to develop your military library, 
Schiffer is a good place to start. 


Present your documentation simply 
and neatly in a three-ring notebook 
(the kind that allows the pages to be 
removed, if necessary). Your notebook 
should be divided into two sections dear- 
ly labeled "Outline" and "Color and 
Markings." A 3-view draw- 
ing from a reputable source I UK 
such as Scale Model » 

Research*, Squadron /Signal 
Publications*, or from a 
magazine is allowed for your 
proof of outline. Put it in a 
plastic cover, insert it in the 
"Outline" section of your 
booklet, and you're finished, j 

The "Color and Markings" 
section is where you show / 

proof of your aircraft's paint / 
scheme. If you used a color 
drawing or photograph of 
your aircraft and you paint- 
ed your model to match it, 
use either one for your color 
and markings documenta- 
tion. Because color drawings 
and photographs can inaccu- 
rately reproduce the correct colors for you 
to match, your presentation will be better 
if you use the 
i p- /* : picture or draw- 

‘ng for proof 
* of markings 
and paint chips 
Hi for proof of 

your model's 
color. You can 
put the paint 
chips on anoth- 
er page of your 
documentation. 
aircraft offer an excellent way to improve You have now 

your documentation package. finished with 

all the informa- 
1 tinn squired to document your 

K trticular aircraft. Add an 

introductory page 
explaining how 
^ your model air- 

craft originated 
(kit, plans, 

scratch-built, etc.), 

items you made, and 
provide a statement 
that says you are the 
wilder of the model. A 
r documentation presen- 
i consists of three or four 
mben do not show pho- 


The Century Jet Models F-4 Phantom let fighter is an 
impressive model. The newly redesigned F-4 can be pow- 
ered by either turbine or ducted tan . 


KEEP IT SIMPLE! 

I have received a number of letters recent- 
ly asking for help with documentation. 

I think that scale modelers tend to greatly 
over-prepare their documen- 
tation, so my best suggestion M'M 
is to use the KISS approach 
when putting together a 
documentation booklet, 

Also, read the scale section HH ■ 

of the AMA rule book. ZZZ — 

Outline, color and markings, H 

and craftsmanship make up 
the three parts of static judg- 
ing. Outline and color and 
markings are the major Paint chips and color drawings of subject 
ingredients for your docu- 
mentation booklet. It's 
important to remember that 
craftsmanship is judged by 
your model's overall 
building quality 
while outline 
and color and 
markings are V\o^ * J 
judged by what \ jl 
you show of the , 
full-size aircraft. \^r A 


CJM PHANTOM 

If you like jets, then you probably love 
the F-4 Phantom. If you've ever flown 
ducted-fan F-4s, you know how well they 
behave in the air. Century jet Models 
(CJM)* has introduced an updated version 
of its big Phantom, and I think it is posi- 
tively awesome. 

The upgrades to the kit include a 
primed fiberglass fuselage with panel lines 
available in either the "D' J or "E" configu- 
ration, factory-sheeted main and outer 
wing panels, a plug-in wing design with 
strengthened landing-gear blocks, scale 
intakes, fiberglass stabs and rudder and a 
host of other refinements. Even the new 
landing gear simulate the full-size strut 
action. The kit is available for turbine or 
ducted-fan power. 

CJM wants to be known as the 
company that makes the best Phantom kit 
on the market, and 1 think it just 
might be. 

NEW STUFF 

Dave Reid of Reid's Quality Model 
Products* has just released a set of plans 
for a Vs-scale Ercoupe ($24.95 plus 
shipping). This twin-tail, civilian classic 
has a 72-inch span with about 870 square 
inches of wing area and is intended for 
1.20 to 1.50 2-stroke or 4 -stroke engines. 
The Ercoupe is of all-wood construction, 
and a fiberglass cowl is available from 


Schiffer Books are an 
excellent source for 
scale documentation. These 
aviation-specific books are 
illustrated with beautiful color 
drawings and close-up, detailed 
photography. 
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SCALE TECHNIQUES 



Reid's 
Quality 
Model 
Products has 
introduced a 
new plan set 
for the clas- 
sic Ercoupe; 
it's intended 
for 1.20 to 
1.50 
engines. 



Attached to this Super Cub, Sea Commander 
Floats easily turn it into a seaplane. 



Sea Commander Floats are strongly built and 
true to scale. 


Dave for $31.95 plus shipping. 

When I attended the Great Northwest 
Hobby Expo in Puyallup, WA, earlier this 
year, I ran into Gordon and Linda Koike 
of Sea Commander Floats*. What impress- 
es me about Sea Commander floats is their 
very scale appearance and the way they're 
built. These high-quality, fiberglass floats 
are available in a variety of sizes, from 
about .40 to giant scale. Internal hard 
points are molded in, and the attachment 
struts are made of streamlined metal 
tubes, just as on the real thing. The fin- 
ished product would look great on any 
model (sport or scale) you'd like to have 
floating around. Now, let's see: where did I 
leave that !/4-scale Cub? 


SEA ^ 

COMMANDER 

FI OATS 



Gordon and Linda Koike show their floats at 
the Great Northwest Hobby Expo. 



Simple Instrument panels can 
quickly dress up your model. 
Many panel kits are available, 
and making a panel is easier 
than you think. 

* Addresses are listed alphabeti- 
cally in the Index of Manufacturers 
on page 142. 4 



Custom-made instrument panels are available from many sources these days, and 
you can get commercially available masterpieces that drop right into place to 
instantly dress up your cockpit. However, not every plane requires a super-detailed, 
custom dashboard, and if you want to make your own, here's a simple method. 

I use the instrument kit from JP Products* for this technique; it has several styles 
of gauges to choose from. Start by cutting out your desired instruments and setting 
them aside. Trim the clear plastic faces to whichever size will cover them. Cut the 
instrument panel from Vi6-inch or Vk-inch plywood, and trim it to fit into your 
cockpit; there's usually a bulkhead in the front of the cockpit that you can use as a 
shape guide. When you are satisfied with the panel, trace its shape onto a piece of 
cardboard or file-folder stock and paint it black. 

When the paint has dried, position the paper instruments on the plywood dash- 
board and mark their locations with a pencil. Now use a Forstner bit to drill out the 
instrument holes in your dashboard. Touch up the edges of the holes with paint, 
and the panel is finished. 

Transfer the hole locations 
to the cardboard and glue 
the paper instruments to the 
cardboard with PFM* or 
Pacer's* Zap-a-Dap-a-Goo. 

While it is drying, glue the 
plastic faces into the open- 
ings in the panel. 

The final step is to bond 
the dashboard to the card- 
board template with the 
instrument faces aligned 
with the panel openings. Be 
sure not to get any adhesive 
on the instruments, and use 
weights to hold the instru- 
ment-panel parts together 
flat and straight while the 
glue dries overnight. The 
next day, you should have a 
good-looking, basic instru- 
ment panel to install in your 
aircraft. Give it a try. 
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Editors' picks of the month 


AT MODEL AIRPLANE NEWS. we not only tell you what's new, but we try It 

out first to bring you mini-reviews of the stuff we like best. We’re constantly being 
sent the latest support equipment manufacturers have to offer. If we think a prod- 
uct is good — something special that will make your modeling experiences a little 
easier or just plain more fun — we’ll let you know here. From retracts and hinges to 
glow starters and videotapes, look for it in “Product Watch.” 



EXPERT ELECTRONICS 

V-300 Voltmeter 

Bargain Battery Checker 

Few items in your flight box are as important as a good-quality volt- 
meter. Your model’s operation depends on the proper allocation of 
voltage for servo movement and radio operation. You knew that, but 
you’d be amazed at how often I’ve seen people fly for a good part of 
the day and then risk one last flight without checking their airborne 
packs. Simply monitoring voltage is not sufficient; you must place the 
batteries under a load great enough to simulate flight conditions. To help 
you obtain an accurate reading, Expert Electronics offers a great-looking 
and highly functional meter that’s designed for 4.8 and 6V operation. This 
rugged metal meter is connected via a 2-foot-long universal cord and places 
your system under a 300mAh load. Ten high-resolution LEDs display voltage in 
percentages. The solid-state unit requires no calibration, and it is accurate to 
within 0.04 volt for a 4-cell pack and 0.05 volt for a 5-cell pack. A handy reference 
chart on the back of the meter further explains the lights’ indications. The V-300 
works well, carries a 2-year warranty and retails for less than 16 bucks; in my book, 
that’s cheap insurance. 

— Bob Hastings 
Price — $15.95. 

Expert Electronics; distributed by Horizon Hobby Distributors, 4105 Fieldstone Rd., Champaign, IL 61822; 
(217) 355-9511; website: www.horizonhobby.com. 



HOBBICO 

Tilt Bins 

A Place for Everything ... 

Has this ever happened to you? It’s 1 1 :52 
on a Saturday night, and you’ve just put the 
finishing touches on the new biplane project 
you’ve been telling your flying buddies about 
for months. You do a final assembly but to 
your horror, you find that you’re one 2-56 air- 
craft nut short for the interplane strut attach- 
ment. But wait!! You suddenly remember that 
you purchased a whole package of these very nuts 
about a month ago. Frantically, you tear your workshop 
apart looking for the package of nuts until at last, around 3:30 in 
the morning, you find it in an old, dust-covered kit box shoved under the 
workbench. If you had Hobbico’s Tilt Bins in your shop, you would have slept 
soundly that night, and you wouldn’t have crashed your beautiful bipe because you 
fell asleep at the transmitter controls. 

If you’re looking for a neat way to store — and quickly find — the seemingly endless array of 
tiny hardware items we need in our hobby, these Tilt Bins are the answer. Made from a custom 
blend of Phillips K resin and high-impact gray and crystal styrene housing, they’re durable, lightweight 
and, because of their molded-in screw holes, easily mounted in otherwise unused areas in a workshop. 

Available in 5-, 6- (not shown) and 9-bin versions, they are all 23% inches long, and this makes them conveniently stackable. The tilt-out 
bins are removable for filling or cleaning and have built-in label slots so you can list each bin’s contents. 

My friends will tell you that I’m not the most organized person in the world, but my shop is much more enjoyable to work in since I 
equipped it with these Hobbico bins. 

Part nos. — BUKR0105 (5-compartment), BUKR0106 (6-compartment), BUKR0109 (9-compartment); prices — $27.99; $17.99; $13.99. 

— Chris Chiannelli 
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PRODUCT WATCH 




BOB SMITH INDUSTRIES 

IC-2000 

A Sticky Situation 

When you see Bob Smith 
Industries’ newest adhesive, 

IC-2000, you’ll know immedi- 
ately that something about it is 
different; it's black! That's 
because it has been "rubber 
toughened." Why is this a good 
thing? Well, think of the nice, 
soft soles of your sneakers or 
the grommets with which you 
mount your ser- 
vos; the rubber provides your model with shock 
absorption. Now your glue joints can have the 
strength of GA with added flexibility. 

Model Airplane News gave me the chance to 
ready put this new black glue to the test during 
an R/C combat session at the Kingston, 

Ontario, Father's Day Fun -Fly, Shortly after our 
combat session began, somebody mistook my 
wing for a streamer and cut the reft panel in 
half. The rubberized glue worked well to fill in 
gaps and attach unlike parts to one another 
(balsa, plywood, plastic — even the cover- 
ing!). The glue’s set-up time — around 30 
seconds — was sufficient to accurately 
align the parts that needed to be 
repaired. The items we fixed did not 
break in the next combat mission "inci- 
dent," though others did! I am sure every 
modeler will find a use for this new prod- 
uct (as in: don't leave home without it)* 
—Dan Luchaco 

Part no.— BSI-1 18; price— $7,99. 

Bob Smith Industries, 8060 Morro Rd„ 
Atascadero, CA 93422; (800) 223-7699; 
fax (805)466-1717. 


BOB SUM 
INOliSIHf! 



CLARK INDUSTRIES 


Propellers 

Prop Dept. 

Our north-of-the-border friends at Clark Industries are well 
known for their extensive line of propellers. Proprietor John 
Clark produces many beautiful WW I scale props as well as a 
select line of standard sportsman props. The standard props 
are available in solid hard birch as well as laminated hardwood 
in sizes ranging from 12x6 to 28x14 (note: 20x20 props are 
available laminated only). 

The WW I props come in solid hardwood or in beautifully 
laminated birch and cherry and are available in 17- to 20-inch 
diameters. A special -order laminated, 26-inch, Vs-scale Sopwith 
Pup prop is also available, and Clark Industries manufactures 
props for the Proctor Enterprises Nieuport, Albatross, Jenny 
and Fokker Dr.1 kits, too, 

f ran a few of Clark industries’ props and found them to be 
very stiff and well balanced; they required only a slight sanding 
to bring them into perfect balance on my HiPoint balancer. The 
props come without a clear finish and can be used "as is" or 
sprayed with a quick coat of polyurethane, I used Red Devil 
spray spar varnish with excellent results. Looking for decorating 
ideas? Clark Industries also offers wall-mounted propeller 
docks in 26-, 60- and 100-inch diameters. 

— Gerry Yarrish 

Clark Industries, Biggin Hill, R.R. #4, Tottenham, Ontario, 
Canada LOG 1 WO; (905) 936-2131. 


SLIMLINE MFG, 

Boxer Fuel Pump 


Lean and Mean 

Slimline Mfg. t well known for its custom mufflers, has ventured away from in front of the 
firewall and toward our field boxes by way of its new electric fuel pump that consists of 
a self-contained pump body, a screw-on fuel bottle cap and a sturdy pump mount 
bracket. Designed to be permanently mounted to your field box, the Slimline pump 
takes only minutes to install. The anodized fuel bottle cap comes with an O-ring seal and 
large brass attachment nipples to make the plumbing connections a piece of cake. 

The power lead is long enough to reach your power panel, but you’ll need to supply 
your own power attachment clips. To keep the wiring neat, I wrapped the power lead 
around my field box’s carrying handle. 

In operation, the pump uses large-diameter fuel line and takes approximately 
1 minute to fill a 1 0-ounce tank. Its rugged construction promises long service life 
and is available for glow fuel only. The Slimline fuel pump is definitely worth your 
consideration, 

—Gerry Vanish 
Price — $34.99, 

Slimline Mfg., P.O. Box 3295, Scottsdale, A Z 85271-3295; (602) 967-5053. 

*The addresses of the companies featured here are listed alphabet ica l ly in the Index of 
Manufactu rers on page 142. ± 


Manufacturers.! To have your products featured here, send them to Model Airplane News, attention: 
Product Watch, Air Age Inc.. 100 East Ridge, Ridgefield. CT 06877-4606 USA. 

118 MODEL AIRPLANE NEWS 





MODEL AIRPLANE NEWS 

HOWTO 


Make a 
Recessed 
Engine Firewall 

A removable solution to a tight situation 


H ow can you fit a 5-inch-long engine into a 3-inch cowl? Leaving 2 inches of the engine 
sticking out at the front looks silly, and extending the cowl often alters a model’s scale out- 
line — not good for competition. The answer is to make a recessed firewall. I’ve used this 
by GERRY Y ARRIS H recessed firewall design for a while, and I think it works very well, I take a few simple measure- 
ments, and my prop and thrust washer always end up where they belong, and my models’ scale 
outlines remain. I also make my firewalls removable to ease maintenance. I attach the fuel tank 
and the throttle servo to the back of the firewall to simplify installation and keep most of the 
weight forward (particularly important for scale biplanes and triplanes). Here’s how to do it: 



You'll need some ^inch-thick plywood, 
a scroll saw or a coping saw, screws and 
epoxy. Attach the engine (Salto .56 
shown) to its mount and lay them on the 
side view of your model's plan (here, a VK 
Fokker triplane). To determine how 
deeply your firewall should be recessed, 
mark the position of the engine mount's 
rear surface on the plans. 


Now draw a second vertical line 
aft of the first line. This line 
should be the thickness of your 
secondary firewall aft of the 
first line; here, 2% inches from 
the firewall face — for a ] A inch- 
thick secondary firewall. This is 
also the depth of the recessed 
firewall box structure. 




In this case, the dis- 
tance between the 
main firewall's face 
and the rear surface 
of the engine 
mount is 2 l A inches. 
On the plan, draw 
a vertical line there 
(arrowed). 
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RECESSED ENGINE FIREWALL 



Establish your 
firewalls 1 cen- 
terlines, and 
then mark the 
outline of the 
recess. I usually 
make it about 
!/4 inch smaller 
all around than 
the fuselage's 
inner structure. 






Use a Forstner bit or a large drill bit, and 
drill a hole in the inner corner of the main 
firewall opening. This will allow a saw blade 
to pass through the firewall when you cut 
out the rest of the opening. 


Use a scroll saw to finish the job of cut- 
ting out the firewall recess area. Make the 
corner cuts square, then lightly sand 
their inner edges flat and smooth. 


Cut the four walls of the 
recessed box out of Vfc-inch 
ply, and make the secondary 
firewall of V^-inch ply. The 
walls are wide enough to fit 
snugly around the opening in 
the main firewall, and the sec- 
ondary firewall (to which the 
engine mounts are attached) 
should fit snugly within the 
walls. 


The centerlines of the main and secondary firewalls 
should line up with each other. Now drill fuel-line 
and vent-line holes and holes for the throttle-linkage 
and the engine-mount attachment. 

Epoxy the four walls to the secondary firewall to 
form a box, and when the epoxy has cured, fit the 
box into the opening in the main firewall (keep the 
edges of the walls flush with the main firewall face) 
and epoxy it into place. 


The engine has been installed, and the main firewall has been 
screwed to the fuselage. Blind nuts in the fuselage match the six 
screws that hold the firewall in place. 


To the back of the secondary firewall, epoxy a lite-ply shelf 
that will hold the fuel tank and the throttle servo. Note that 
some of the main firewall must be removed to allow clearance 
for the cylinder head and the intake manifold. 
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Attach the engine cowl, adjust it so that the 
engine fits properly through the center 
cutout, and then screw the aft edge of the 
cowl to the fuselage. Finish detailing the cowl, 
and you're ready to paint. 


The finished 
engine cowl 
is dressed up 
with a remov- 
able dummy 
radial engine. 
The Saito muf- 
fler is barely 
visible, and 
the engine is 
completely 
hidden. ± 


Wi ri ^ 3 ^ q 
Motor 280 supplied with 

Tiie builder can assemble this fully hand built and covered airplane and install its 
radio, speed control and battery pack in a single evening. -r: l reduction drive 
motor, fg fuselage, wheel pants, landing gear and spinner. 

Jonny Bee II \L s 
Jonny Bee \ 

Wing area: 296 sq in. Hhfcfe^/^Jorny Bee \ 

Weight: 7 oz J D 

Wingloading: 3.4 oz/sq ft ^ Jonny bee I 

Airfoil: U nde ream here d 

Skill level: INT/INT ^ ^ ^ 

Motor: supplied with < 

red ucti end rive a n d pro p K 

A slowflying ultralight electric airplane with all the radio and elec- 
tric gear. .all up flying weight is 7 ounces! This little airplane is very 
maneuverable and comes fully built with all surfaces covered and 
hinged. 


Wingspan: 39 ,f ^ 

Wing area: 299 sq in. 

Weight: 14 oz ^ 

Wi ngi oad In g : 6.75 oz/sq ft | 

Airfoil: Flat Bottom 
Skill level: INT/INT 
Motor: Supplied with reduction 
drive and 3 -b laded prop 


V 




$159.95 


This Parkflver is a scale model of the experimental aircraft llie Jodel. A low wing 
aircraft with generous dihedral anti forgiving 11 i girt characteristics. The Jodel can 
land and take off in IS fed! Assemble this fully built airplane and install its radio, 
speed control and batten pack in a single evening. The faeiory installed 6: 1 reduc- 
tion drive motor and three-bladed prop with a custom spinner. 


Jonny Bee $149.95 
Jonny Bee If - Call 


mmmom 

: Brushless motors and speed controls 

For more information go to: www.nesaii.com 

Northeast Sailplane Products 

140 Kirby Lane, Willis ton VT 05495 

Call Us! 802-658-9482 “ E 
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HC MODELS ft ELECTRONICS MAGAZINE IS 


RATES: non -commercial— 25 cents per word (no commercial ads of 
any kind accepted at this rate); commercial— 50 cents per word 
[applies to retailers* manufacturers, etc.}; count all initials, numbers, 
name and address, city, state, zip code and phone number. All ads 
must be paid for In advance. To run your ad for more than one 
month, multiply your payment by the number of months you want it to 
run. Deadline: the 10th day of the month, 3 months in advance, e.g., 
January 10 for the April issue. We donl furnish box numbers, and it 
isn’t our policy to send tear sheets. Please make all checks payable 
to: Air Age, Inc. SEND AD AND PAYMENT TO: CLASSIFIED ADS, 
Model Airplane News, 100 East Ridge, Ridgefield, CT 06877- 
4606 USA, or call (203) 431-9000. 


BIGGER AND BETTER THAN EVER! Each 
130-page issue is packed with the most 
comprehensive, in-depth coverage of any 
R/C flying model magazine, and includes a 
FREE pull-out plan. One-year subscription 
{13 issues): $74. Special limited offer: $68. 
Send check payable to 'Wise Owl 
Worldwide Publications/' 4314 W. 238th 
St., Ste B, Torrance, CA 90505-4509; 
(310)375-6258. (12/99] 

SEMI-BUILT R/C PROFILE AIRCRAFT, 

$69.95 plus $8 S&H. Comes with prebuilt 
fuselage, rudder TAB, quick-build wing, 49- 
in. span. Requires .40 eng. Available kits: 
EXT 300, SU-26, P-51, ME 109, F-8-F. Send 
check or money order to Southwest R/C 
Aircraft, 4127 E, Los Robies St., Tucson AZ 
85712; phone/fax (520) 326-4723. [10/99] 

HIGH-PERFORMANCE AIRBOAT: Krisaire 
Products design. Versatile airboat can 
tackle water, ice, snow and even dry land 
with optional add-ons. 4x4 of the boating 
world. Balsa/ply boat requires 40-size 
aircraft engine, 2 channels. Send $15 + $1 
S&H; PA residents add $.90 tor computer- 
designed plans and building instructions. 
Krisaire, P.0, Box 195, Yardley, PA 19067. 
Check out pictures and movies on website: 
http://h o me . att.n et/~ k,fe rretti . [ 1 0/99] 

MODELS CUSTOM BUILT: anything that flies. 
Kits, plans, developed, framed or finished. 
Test flown if desired. Currently building 
Bridi T6, Cook Phantom, Japanese Kate, 
Grumman Duck, Yellow F-18 PVB Custom 
Building, 384 County Rd, 21. Orrville. AL 
36767; phone (334) 996-9418. {1/00] 

BUILDING SERVICE: WE BUILD TD 
“ BONES/ 1 you finish and save big $! Kits to 
scratch, large-scale specialists, Visa/MC 
accepted. Free shipping! We will deliver 
your completed project free within a 250- 
mile radius of our shop. No more expensive 
crating and shipping fees. Finish service 
also available. (513) 528-7221. [12/99] 

MAKE REAL DECALS with your computer 
and printer. Send $1 0 for introductory kit 
to: LABCO, Dept. MAN, 27563 Dover, 
Warren, Ml 48093: website: 

http://Www.mich.com/-labco/ [7/DO] 

DAVE PLATT R/C SCALE MODELS 

are the ones you read about in the maga- 
zine contest reports. This is because scale 
experts know that Platt kits get the best 
static and flying scores. If you Ye a scale 
expert, or would like to be one, a Platt kit 
will put your name up there too. Send $1 
for catalog to: Dave Platt Models, 1306 
Havre N.W., Palm Bay, FL 32907. [7/00] 

HELICOPTERS BUILT AND TEST FLOWN. 

25 years of experience! Sales, repairs 
and setup. We are a full-service hobby 
shop. HOBBY FACTORY, 1111 North Shore 
Rd., Revere, MA 02151; (781) 289-1717. 
Email hobfact@tiac.net; website: 
WWWTIAC.NET/USERS/HOBFACT. [12/99] 

P51, P38, PAD and mare an T-SHIRTS! 

Mahogany Models, too! Call for a free cata- 
log: (888) 557-9899. Daylight Sales, 4085- 
G Nelson Ave,, Concord, CA 94520; 
website: www.dayiightsaies.com. [12/99] 


ALL-AMERICAN KIT CUTTERS— the hobby’s 
largest, premier-quality kit cutters. Over 7 
years’ experience with major designers. 
75% of all orders shipped in 2 to 4 weeks. 
Unlike other cutters, we have a large inven- 
tory of kits in stock. Six experienced, top- 
notch craftsmen on staff. We are recom- 
mended by the following top designers 
because of our premier quality, knowledge 
of the hobby and willingness to help the 
customer. Kits from plans by: Hostetler, 
Ziroli, Vailiy, Bates, Smith, Meister, Pepino, 
W E. Tech. Masters, Roamin Research, 
Bruce Lund and Platt. Top-quality materials, 
machine cut/sanded on precision equip- 
ment. "When you absolutely must have the 
very best," 42-page catalog, $4. 365 
DuTchneck Rd,, Hightstown, NJ 08520; 
phone/fax (609) 443-3175; website: 
http ://www.aem-s ports, com/aakc . [11/99] 

BUILD MODEL WARPLANE WIND VANES! 

50 great models! Website:WWW.WINDM. 
COM. info: Windmodel, Box 410, Syracuse, 
NY 1 3206-041 0; email riks@a-znet.com. 

[11/99] 

GIANT-SCALE PLANS BY HOSTETLER— 

catalog $2 (plus SASE) to Hostetler's Plans, 
1041 Heatherwood Ln., Orrville, DH 44667; 
(330) 682-8896, Our plans are now avail- 
able in any size and scale. Website: 
www.aero -spo rts.com/wh p Ians. [2/00] 

ALUMINUM CAN PLANS. Airplanes, race- 
cars, ships, locomotives. LSASE for list. 
Tesscar, Box 333 A, Scappoose, OR 97056, 
or http://members.aol com/ tesscar. [12/99] 

HOT AIR BALLOONS— build 10-foot hot air 
balloon easily. Plans: $5. Donald Jacobson, 
104 Bailey Dr., N. Branford, CT 06471. 

[10/99] 

MINIATURE PLUNGE ROUTER BASE AND 
NEW TEMPLATE GUIDE RASE. Fits Dremel, 
Ryobi. Foredom, "Am I impressed? You 
betr—review, Model Airplane flews, 
November 1998, p. 78. Bishop Cochran, 
(503) 231-5694; http://www.bishop- 
cochran.com, [10/99] 

MAKE YOUR OWN ROCKET MOTORS!!! 

Homemade solid and composite fuels, 
power R/C gliders, model rockets, etc. 
Smoke tracers for R/C planes and chop- 
pers, electric igniters, cannon fuse "chemi- 
cals," lab acids. Glassware, “how to” 
books, videos, rocket motor kits; huge cat- 
alog $2 Pyrotek, P.0, Box 300, Sweet 
Valley, PA 18656; (570) 256-3087; website: 
www.pyrotek.org. [1/00] 

UBECHI veneer, premium grade 
sheets r t/32x12x132 in. long— $8.50 U.S, 
+ S&H, more sizes available. We manufac- 
ture 15 glider kits ranging from hand- 
launch to 5 -meter scale. Hitec dealer, IO- 
meter rolls of Ultracote. Send $0.60 in 
postage for our photo-illustrated catalog to 
Dream Catcher Hobby Inc,, P,D, Box 77, 
Bristol, IN 46507 or see our Web page at 
http://www.dchobby.com. To order, call 
(219) 523-1938; we accept Visa/MC. 

[ 10 / 99 ] 

wwwxoptercornei.com: a full -service R/C 
helicopter site since 1978. Email: 
helifty@best.com. [12/99] 


R/C SOARING DIGEST: monthly journal for 
R/C soaring enthusiasts focusing on techni- 
cal, construction techniques and glider 
design since 1984. Sample copy: $2.50 
One-year subscription: $30— check payable 
to RCSD, PQ. Box 2108, Wylie, IX 75098; 
(972)442-3910. [1™1 

SCALE PLANS DY HAROLD OSBORNE— over 
175 plans. .049 to 1^-scale R/C power and 
sal Ip lanes, 1940s C/L Scale, Indoor/Outdoor 
Rubber Power, Racer and Civilian Scale 
Drawings. Send no. 10 SASE ($0,66) to Ken 
Kehtet, 6800 St. Mary’s PL, Oklahoma City, 
OK 73132; email: kbkopyl@iuno.com, 
[11/99] 

MARK’S MODEL BUILDING. Custom-built 
model airplanes, (814) 837-9435; email: 
marksmdl@penn.com. Visit us on the web: 
www.penn.com/marksmdl. [11/99] 

MAGAZINE BACK ISSUES: Mode! Airplane 
News. Flying Models, RCM, Scale RC 
Modeler and more. Also: full-scale maga- 
zines, 1930s to 1990s. For a list send 
SASE to Carolyn Gierke. 1276 Ransom Rd., 
Lancaster. NY 14086, [11/99] 

GAS ENGINES — excellent R/C aircraft and 
boat power. Homelite, Ryobi, Weedeater, 
McCulloch, Honda, etc. Conversion kits and 
accessories information. $5 Visa, M/C. 
Carr Precision, 6040 N. Cutter Gir,, # 303, 
Portland, OR 97217; (503) 735-9980; 
fax (503) 285-0553. Website: 

http://home.att. netA-carrprecision; email: 
car rpreci s io n@wo rtdn et.att. net . [12/99] 

DESIGN YOUR OWN AIRFOILS? 

Now you can! Turn your computer into a 
virtual wind tunnel with the new Super 
Numerical Airfoil Creation Kit— ’ SNACK.” 
Windows 95/98/NT version on CD-ROM 
with printed manual for only $99,95 + $5 
S&H. Write for details or visit 
www.dreesecode.com for a demo and dis- 
counts! DreeseCode Software, P,0. Box 
20656, Columbus, OH 43220. [12/99] 

U.S. ARMY MIG-27 TARGET now you can 

own the Army’s radio controlled miniature 
aerial target (RCM AT), designation by mili- 
tary FQM-117B, Kit comes complete with 
Va-scale MiG-27, including drawings for 
mounting plate for RCVR/servos and eng. 
mount and instructions. Ready to fly with 
your eng ./prop and RCVR/servo. For imme- 
diate delivery, fax your order with VISA/MC 
to: MiG-27, Dept. K, (972) 442-3445, or 
mail (CODs OK) to: P.0 Box 1108, Plano, 
TX 75074. Price: $98,50. [11/99] 

THRUST ALIGNER MOUNT. Get your craft 
stable at allowable speeds by finding that 
ideal angle fast. South Florida Hobbies, 2921 
South U.S* 1, Ft Pierce, FL 34982; (561) 
465-9441 ; website:www,ltkm. com, [2/00] 


35% STAUDACHER S-30CD. Almost ready 
to cover. 98% p re built in the bones. Plug-in 
wing panels, fiberglass cowl and wheel 
pants. For more info, check our website at 
www.radiocraft.com, or send 2 stamps for 
4-page brochure, or call. Wingspan 103 
inches, engines 70cc to lOOcc. Weight 25 
lb. Price: $795 + $49 S&H. RadioCraft, 
1843 E. Leland Clr„ Mesa, AZ 85203; (480) 
898-1463. [11/99] 

NEW BOOK!— HUNDREDS OF PHOTOS, ail 

classic airplane plans used for Delmar's 
Gee Bee, etc ! info, LSASE. Vern Clements, 
308 Palo Alto, Caldwell, ID 83605; (208) 
459-7608. [2/OD] 

RC PHOTO CLA$$IFIEDS. We are the best 
source to buy. sell, or trade new and used 
R/C equipment. With a bimonthly maga- 
zine with "Photo Ads ’ and an online ser- 
vice with "Talking Photo Ads,” we market 
your equipment sc it moves fast. Place 
your ad today and sell or trade it quick, 
fast and easy. See our ads at www.rcpho- 
toclassifieds.com or call (818) 345-7183 
for more information. We Sell it So YOU 
don't have to. [11/99] 


HOBBYIST 


WANTED: Aurora & Cox RTFs, Scientific 
0/C, Monogram Speedee Bilts, Dr. Frank 
lacobellis, 62 Palisades Rd. , Rye, NY 
10580; (914) 967-5550. [3/00] 

MODEL AIRPLANE NEWS, 1930-1 9B0: 

"Air Trails," 1935-1952, "Young Men," 
1952-1956; “American Modeler," 1957- 
1967; ’ American Aircraft Modeler,” 1968- 
1975. $1 for list. George Reith, 3597 
Arbutus Dr. N,, Cobble Hill, B.C. Canada 
VOR 101. [10/99] 

WANTED: built or partially built scale 
Cessna 150, 152 or 172. Glen Mills, P.0. 
Box 3393, Mission Viejo, CA 92690; (714) 
768-0585; fax (71 4) 458-6455, [10/99] 

WANTED: Monogram Speedi -Bills. I buy, 
sell and trade all Monogram kits prior to 
plastics Loren Sisley, 19909 4th Ave. S.W., 
Seattle, WA 98166, or call (206) 824-2723. 

[12/99] 


EVENTS 


CLOUD KINGS R/C SWAP SHOP, Assumption 
B,V.M. School gym, West Grove, PA, 
October 16, 1999, Directions: from 
Philadelphia or Baltimore, U.S. 1 to Rt. 841 
South into West Grove, continue 841 to 
State Rd, p turn left BV.M is V& mile on left. 
Starts 9 a m. Food available. Donations $2; 
12 and under— free. Tables from $6 on 
first-come basis. For info or table rental, 
call Dick Plyler at (610) 869-0822. Email: 
rp ly lerl 38@aol .com . [ 1 0/99 ] 
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&enn your answer to Model Airplane News , Name 

that Plane Contest (state issue in which plane appeared), 
100 East Ridge, Ridgefield, CT 06877-4606 USA. 


Can you identify this aircraft? 


Congratulations to E.B. Ladlock of 
Kingston, TN, for correctly identify- 
ing the August '99 mystery plane, 
the vertical/short takeoff and land- 
ing (V/STOL) LTV-Hiller-Ryan 
XC-142A. This four-engine, tilt- 
wing transport craft was built by 
LTV Aerospace Corporation, with 
Ryan and Hiller as subcontractors. 
The XC-142A was first flown as a 
conventional aircraft on September 
29, 1964. It made its first hovering 
flight on December 29 of the same 
year, and on January 11, 1965, it 
made two transitions from hover- 
ing to horizontal flight. It made 
more than 500 flights during its 
six-year test program, and it also 

.x was used by 

T M *^98 NASA pilots 

M * to test s * i ° rt ’ 

^ field landing 
techniques. 


us MR TKa\v 


UVNAICAJUUI 


The winner will be chosen four weeks following publication from correct 
answers received (delivered by U.S. mail) and will receive a free, one- 
year subscription to Model Airplane News. If already a subscriber, the 
winner will receive a free, one-year subscription extension. 


E Jet 
Video 
$14.95 


Electric Jet Factory 

* We’re nothin’ but Jet! 


CAmmated Objects, lac. 


Fr$sCiftlo§I 


Make your dream a reality and become a Jet Pilot today. From 
Jet trainers to High performance Jet Fighters and Transports. We 
have what you’re looking for. Jet Kits, Electric Ducted Fan units, 
Batteries, Accessories and More! 


Electric Jet Factory 
8929 N. Ferber Ct 
Tucson, Arizona 85742 


Electric Jet Advantages: , V/J 

* Quiet with a realistic turbo fan sound. 

* Multi Jet engine designs are a dream to build. HK 

* Only support gear required is a battery charger. 

* No more Glow Plugs and Fuel to purchase or clean up 


520-579-5609 - Voice 
520-579-5610 - Fax 


CENTURY JET MODELS, INC, 


perfect 


CENTURY JET MODELS, INC 


fut ten. Mt4elt 4 Accent tin 


11216 Bluegrtss Pkwy „ f L 

Louisvill*. KY 40299 "f L P 

(502)266-9234 FAX{502)266-9244 L ? (9| 

npJkmictrtrrUcan \X% 

EMAIL SMS@catu'ypt cot (£) VS 

Over 200 Different Retracts 


All Perfect Paint Products are specially formulated to do more! Offering the largest 
selection of Federal Standard Camouflage colors in the industry, including MonoKote/ 
UltraCote. More than 60 colors available. Our exclusive engine cleaner removes oil, 
dirt and varnish build up while not affecting carburetors or gaskets. 

We show our colors because we are proud ot them! 


Ducted Fan and World War II Airplane Kite 


cheveron hobby products 

P.O. Box 517 Milan, OH 44846 • Phone/fax (419) 433-8479 • http://www.perfectpaint.com 


Call For Our Complete Catalog S3 00 
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R/C Videos 


^ $19»95~$24.95 Eq p ^ s*h 


S- I7ih Joe Nall Fly-In (mS> 

{ Big Bird Action 

3rd Florida Jets (W) 

World prcmeir Jet Action . 

10th Festival of Giants 

Delud Monets' i AnmtaJ Winter Event 

10th Superman Jet Rally (SiftT) 

Don't Mils this SUPER event . 

19th Scale Masters 

Top Sole Model competition 



1 ( 800 ) 988-6488 

Outside US: (717)259-7191 Fax:(717)259-6379 


SKS Video Productions 

Jta #1 Box 264 Pine Rd Abbototawn* PA 17391 

Email us at : scutt(^skrvidea.cn4n 


Shipping A Kindling S3 25 For the ftm 2 tape in the US 
Add SI SOEaAddl Tape S4.25 Caiadt Call or Write 
For Overseas SAH . PAL orders add $5 per tape 

New Web Page http://www.iksvideo.com 


i • Sanyo Batteries • 

•Receivers & Transmitters • 
• Custom Assemblies < 


|www.batterystore.com 

TNR TECHNICAL 
800-346-0601 
301 Central Park Dr. 
Sanford, FL 32771 


R1L & HP ENCINESI 

MADE IN U.S.A. 1 

ModERN R/C & Old Time Vintage 


SEND $1.00 FOR OUR NEW 

64 PAGE CATALOG 

of Engines, Parts, Accessories an© Technical information. 


RJL is the only factory parts 
source for these engines: 

RJL Engines - German HB Engines — MECOA 
HP (Hirtenberger) Engines — HGK Engines 
Kraft .61 — Conquest .15 — Taipan .40 
Tester McCoy Series 2l (Black Head, Finned Case) 
Kavan — Forster Engines — Mutunuc Engines 

RJl Industries 

P. 0. BomB Stem Madra, CM 91025 

Phone: (626) 359-0016 FAX: 626 301 0298 
Website - www.mecoa.com « Email - RJL@mecoa.com 


BuNd the grao^y past of 

Zero quality kits that fly 

istesmrth Cougar 

rubber powered / ? 

Stick and tissue planes pietenpol Air Camper 
a complete fine of accessories 

Complete catalog S4 00 

Peck-Pofymers 

P. O. BOX 7103R9-MAN 
TEL »18) 448-Wie SANTEE, CA WOT2-038* 


Motors , Inc ♦ 

" & 


•IMt 





Hangar? CUB - 9.6 lb,20 cells 15 to 20 minutes 
Brushless DC Motors-Digital Speed Controls 


57 Hawthorne Dr Orchard Park, NY 74122-7958 
Tel/Fax: 1-716-662-5651 for Brochure 
I hBpJwww.maxcfm.com VlSA/MasterCard 
E-Mail: maxcim_motor$@localnet. com 


Index of Manufacturers 


Ace Hobby Distributors 

116 W 19th St., P.0. Box 472, 
Higginsville, M0 64037; (660) 
584-7121; fax (660) 504-7766. 

Aero Scientific, P.O.Box 249. 
Wadsworth, IL 60083; 

(847) 782-5770, 

Alrtronlcs 1185 Stanford Gt, 
Anaheim, CA 92805; (714) 978- 
1895; fax (714) 976-1540. 

Attach Marketing. P.0. Box 
7182, Edison, NJ 08018-7182. 

A PC Props, distributed by 
Landing Products, 122 Harter 
Ave,, Woodland, CA 95776; 
(530) 661-0399, 

Bisson Custom Mufflers 

RR 1 Taits Island, Box 32, 

Parry Sound, Ontario, Canada 
P2A 2W7; (705) 389-1156; 
(705) 389-1156. 

Bob Banka's Scale Model 

Research ,3114 Yukon Ave . , 
Costa Mesa, CA 92626; 

(714) 979-8058. 

Bob Vioiott Models (BVM). 

170 State Rd, 419; Winter 
Springs, FL 3270*8; 

(407) 327-6333; fax (407) 327- 
5020; website; bvmieis.com, 

Carl Goldberg Models 

4734 W. Chicago Ave . Chicago, 
IL 60651; (773) 626-9550: 
fax (773) 626-9566. 

Castle Creations 

1625 E. Drury Ln., Olathe, K3 
66062: (913) 397-0813. 


Century Jet Models. T 1 216 

Bluegrass Pky., Louisville, KY 
40299: (502) 268-9234; tax 
(502) 266-9244. 

Du-Bro Products. P 0. Box 815, 
Wauconda, IL 60084: (800) 
848-9411; fax (847) 526-1604; 
website: www.dubro.com. 

Desert Aircraft. R.O Box 

18038, Tucson, AZ 85731; (520) 
722-0607; fax (520) 722-0607 

Enya; distributed by Altech 
Marketing (address above). 

EZ Hinges distributed by 
Du-Bro (address above). 

F lb erC lassies: distributed by 
Desert Aircraft (address above). 

FMA Direct, 9607 Dr. Perry Rd., 
Unit 109, Ijamsville, 

MD 21754: (800) 343-2934; 
fax (301) 031-8987; website: 
www.fmadirect.ccm, 

Futaba Corp. of America 

P.0. Box 19767. Jrvine, CA 
92723-9767; (949) 455-9886; 
fax (949) 455-9899 

Graupner: distributed by Hobby 
Lobby Inti, (address below). 

Great Planes Model 
Distributors. 2904 Research 
Rd.. P.0, Box 9021. Champaign, 
IL 61 826-9021; (800) 682- 
8948: lax (217) 398-0008: 
website: www.greatplanes.com. 

Hangar 9; distributed by 
Horizon Hobby Distributors 
(address below). 


Hlrobo: distributed by 
MRC (address below). 

He II -Max; distributed by 
Great Planes (address above). 

Hobby Hangar. 1862 Petersburg 
Rd,, Hebron, KY 41048; (606) 
334-4331; website: hobby- 
hangar com. 

Hobby Lobby IrrtL, 5614 
Franklin Pike Cir„ Brentwood, 
IN 37027; (615)373-1444; 
fax (615) 377-6948; website: 
www.hobby-lobby.com. 

Hobby Poxy. 36 Pine St, 
Rockaway, NJ 07666: (973) 
625-3100; fax (973) 625-8303. 

Horizon Hobby Distributors 

4105 Fieidstone Rd., 

Champaign, I L 61821; 

(217) 355-9511; website; 
www.horizonhobby.com. 

Innovative Products F.0. Box 
4365, Margate, FL 33063. 

JR, 4105 Fieidstone Rd., 
Champaign, IL 61821; 

(217) 355-9511; website; 
www.horizonhohby.com. 

J P. Products 

4411 Bee Ridge Rd.,Ste.297, 
Sarasota, FL 34233. 

Lanier RC P.0. Box 458, 
Oakwood, GA 30566; (770) 
532-6401; fax (770) 532-2163. 

Loctite 18731 Cranwood CL 
Cleveland. OH 44128; 

(218) 475-3600. 


Master Airscrew; distributed 
by Windsor Propeller Co. 
(address below). 

M necking Am Wasserbau 7, 
D-72144 Dussl ingen. 

Germany; +49 7072 80895: 
http 7/ourwortd CompuServe, 
com/homepages/ucon.- 
electronics/hobby.htm. 

MRC (Model Rectifier Corp.) 

80 Newlield Ave.. Edison, NJ 
08018-6312; (732) 225-6360; 
lax (732) 225-0091; website: 
www.modelrec com. 

Mo no Hole: distributed by 
Great Ptanes (address above). 

He Ison Hobby Specialties 

394 SW 21 11h Ave . Aloha, OR 
97006: (503) 629-5277; fax 
(503) 645-1492 

Hick ZlroN Plans. 29 Edgar Dr.. 
Smithtown. NY 11787: (516) 
467-4765; fax (516) 467-1752 

0*S.: distributed by 
Greai Ptanes: website: 
www.osengines.com. 

Ora cover, distributed by Hobby 
Lobby Inti, (address above). 

Pacer Technology. 9420 Santa 
Anita Ave., Rancho Cucamonga, 
CA 91730; (909)907-0550; 
(800) 538-3091 

PFM: distributed by innovative 
Products (address above) 


Pro Mark 751 Airport Rd., 
Metropolis, !L 62960; (618) 
524-2440; fax (61 8) 524-3617; 
website: www.pro-mark.com. 

Radio South. 3702 N. Pace 
Blvd„ Pensacola, FL 32505: 
(850) 434-0909. 

R.A, Microjets (RAM). 9240 
Sunset Or„Ste. 115, Miami, FL 
33173; (305) 595-1416; fax 
(305) 596-4187. 

Reid s Quality Model Products. 

30 Clifton St.. Phelps, NY 
14532; (315) 548-3779. 

Hobart Mfg., P C Box 1247. 
625 N„ 1 2th St., St. Charles, IL 
60174; (630) 584-7616: fax 
(630) 584-3712; website: 
www.robart.com. 

Romeo Mfg,. P.Q. Box 636. 
South Houston, TX 77587; 

(713) 943-1867; 
lax (713) 943-7630. 

Salto. 4105 Fieidstone Rd., 
Champaign. I L 61 821 
(217) 355-9511: website: 
www, ho rizo nhobby.com . 

Scale Model Research 

see Bob Banka Scale Model 
Research (address above). 

Sell iff or Publishing Ltd,. 4860 
Lower Valley Rd., Atglen. PA 
19310; (610) 593-1777. 

Sea Commander Floats 

Langley Airport, #7-5333 216 
St , Langfey, BC V2Y2N3 
Canada: (602) 514-3027. 


Sennas R/C Snap Connectors 
Inc.. Cedar Comers Station, 

Box 16787. Stamford, GT 
06905 

Slimline Mfg . P.Q. Box 3295, 
Scottsdale, AZ 35271: (602) 
967-5053; fax (602) 967-5030 

Squadron/Signal Publications 

Inc,. 1115 Crawley, Carrollton, 
TX 75011-5010: (214) 242- 
1485: fax (214) 242-3775. 

Sullivan Products P.O Box 

5166, Baltimore, MO 21224; 
(410) 732-3500: 
fax (410) 327-7443. 

Super Jet: distributed by 
Carl Goldberg Models 
(address above) 

Thunder Tiger USA; 

distributed by Ace Hobby 
Distributors (address above). 
TruTurn; distributed by Romeo 
Mfg (address above) 

Ultracots distributed by 
Carl Goldberg Models 
(address above) 

Wildcat Fuels. 3005 Park 
Central, Unit T, Nichoiasville, KY 
40356; (606) 805-5619. 

Windsor Propeller Co . 3219 
Monier Cir., Rancho Cordova, 

CA 95742; (91 6) 631 -8385; 
fax (916) 631-0386; 
www. masterairscrew.com . 

Zap Glue. 9420 Santa Anita 
Ave., Rancho Cucamonga, CA 
91730. 
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NEW 1999: 
EXTRA 330S 
Version 1: Span 118' 
Version 2: Span 95" 


Giles G-202 

New Technology! 

All Composite Construction! 
Airbrush-Design in the molds! 
TOC-proven by^ 


This plane weighs 32 lbs 
ready to fly at 118" span 
superior strength, 
highest prefabrication 


140 S. Camino Seco #419, Tucs< 
Phone: (520) 722-2240, Fax: (5 



3 Sea Bees, 122 
Ace Hobby Dist.. C4 
Acer Racing, 141 
Aero Works, 139 

Aerospace Composite 
Products, 139 


Chase Durer, 6 

Chevron Hobby 
Products, 140 

Clancy Aviation, 121 

Cleveland Model & 
Supply Co., 120 


s 


Gulf Coast Model 
Products, 115 

Hayes Products, 111 
Heritage R/C, Inc., 129 
Herr Engineering Corp., 9 
Hitec/RCD. 7 


MODEL AIRPLANE NEWS (ISSN 0026-7295, USPS 
533-470, IPM 1534599) is published monthly by Air 
Age Inc., 100 East Ridge, Ridgefield, CT 06877-4606 
USA. Copyright 1999; all rights reserved. The contents 
of this publication may not be reproduced in whole or 
in part without the consent of the copyright owner. 
Periodical postage permit paid at Ridgefield, CT. and 
additional mailing offices. 

SUBSCRIPTIONS. U.S. and Canada, call (800) 827- 
0323; elsewhere, call (815) 734-1116. Or set your 
Web browser to www.airage.com/subscribe.html. 
U.S.; $34.95 (one year), $55.95 (two years). Canada: 
$49.95 (one year), $87.95 (two years), inc. GST, reg. 
no. 13075 4872 RT. Elsewhere: $48.95 (one year), 
$83.95 (two years). Prepayment required; Visa, MC 
and AmEx accepted. 

EDITORIAL. Send correspondence to Editors. Model 
Airplane News . 100 East Ridge, Ridgefield, CT 06877- 
4606 USA. EMAIL; man@airage.com. We welcome all 
editorial submissions, but assume no responsibility for 
loss/damage of unsolicited material. To authors, pho- 
tographers and people featured in this magazine: all 
materials published in Model Airplane News become 
the exclusive property of Air Age Inc., unless prior 
arrangement is made in writing with the Publisher. 

ADVERTISING. Send advertising materials to 
Advertising Dept., Model Airplane News. 100 East 
Ridge. Ridgefield, CT 06877-4606 USA; phone (203) 
431-9000; fax (203) 431-3000. 

CHANGE OF ADDRESS. To make sure you don’t miss 
any issues, send your new address to Model Airplane 
News. P.0. Box 428, Mount Morris, IL 61054 USA, six 
weeks before you move. Please include the address 
label from a recent issue, or print the information 
exactly as shown on the label. The Post Office will not 
forward copies unless you provide extra postage. 

POSTMASTER. Please send Form 3579 to Model Airplane 
News. P.0. Box 428, Mount Morris, IL 61054 USA. 


Aerotech Models. 115 
Aerotrend, 130 
Aircraft International, Inc., 85 
Airfoil Aviation, 103 
Airtronics, 12 

America’s Hobby 
Center, 117 

Anchor Bond, 89 
Animated Objects, 140 
Applied Design Corp., 120 

Area Fifty-One 
Technologies. 23 

Arizona Model 
Aircrafters, 122 

AstroFlight, 41 

Autogyro Co. 
of Arizona. 141 

Aviatronics, 127 

B. C. Air Originals, 111 
Bob Violett Models. 53 
Brison Aircraft, 138 
Bruckner Hobbies, 75 
Byron Originals. 29 

C. B. Tatone, 139 
Cactus Aviation, 107 
Castle Creations, 129 
Century Helicopter, 102 
Century Jet Models, 140 
Cermark, 134 


Commander R/C 
Models. 119 

Composite Structure 
Technology, 138 

Computer Designs. 129 
Cross Hobby Tools, 120 
Custom Electronics, 143 

Dave Brown 
Products Inc., 125 

Dave’s Aircraft Works, 138 
Desert Aircraft, 125 
DK Products, 140 
Dr. J’s.122 
Du-Bro, 95, 143 
Dumas, 127, 130 
Eagle Prints, 138 
Electro Dynamics, 129 
Erickson Motors, 132 
FiberClassics America, 144 
Fiberglass 

Specialties, Inc., 138 
Flight Line Toys, 141 
FMA Direct, 25 

Futaba Corp. 
of America, C3 

G and P Sales, 132 

Global Hobby 
Distributors, 3 

Great Planes, 4 


HME.120 
Hobbico, 5 
Hobby Hangar, 93 
Hobby Horse, 114 
Hobby Lobby, 70 
Hobby Shack. 66-67 
Hobby Supply South, 59 
Hobbyflite, Inc., 122 

Horizon Hobby Dist., 

17, 20-21,35,63 

House of Balsa, 100 
Identity Checks, 145 
InnoSol Inc., 138 
J&K Products, 121 
Jantronics, 138 
JD Model Products, 121 
Jett Engineering, 130 
JK Aerotech, 141 
Joyplaza Co., Ltd., 143 
K&S Engineering, 122 
Kyosho, 11 

Landing Products, 135 
Lanier RC. 19 

Leading Edge Model 
Aircraft, Inc., 132 

Leon Brunner, 111 
Lite Machines, 101 
Mach 1 Hobbies, 129 
Main Planes, 121 


MaxCim, 142 
Maxx Products, 131 
MECOA, 122 
Metal Express, 103 
Micro Fasteners, 121 
Micro-Mark, 112-113 
Miller R/C Products, 143 
Model Pro USA, 89 
MRC. C2 

Mud Duck Aviation, 141 
Multiplex, 57 

Nelson Hobby 
Specialties, 111 

Nick Ziroli, 139 

Northeast Sailplane 
Products, 128 

Norvel, 45 

Omni Models. 96-99 
Peck Polymers, 142 

Planes, Trains, and 
Automobiles, 121 

Precision Micro 
Electronics, 141 

R/A Micro Jets, 53 
RC Direct, 122 
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FINAL APPROACH 

BY DON EDBERG 


X-33 — space shuttle of the future? 




N ow taking shape 
at the Lockheed 
Martin Skunk Works in 
the California desert is the 
X-33 — a spacecraft that's meant to 
revolutionize the way aircraft get 
into and out of orbit. Right now, most 
orbital launches use expendable rockets, 
so everything but the payload is 
discarded (dropped into the ocean or 
burned up during reentry). For each new 
launch, an expensive new rocket has to be 
built and checked out. 

The X-33 is intended to change all that. It's a 
V2-scale technology demonstrator of a reusable 
launch vehicle — a space plane — that will return to 
earth after being in orbit to fly again as soon as within 
one week. It's also a single-stage craft, meaning the 
entire vehicle goes into orbit and returns. No expensive 
parts are thrown away, so the cost is reduced. 


tail surfaces and a 
"body flap" at the rear of 
the body. Futaba servos and 
radio gear are used throughout; 
elevon is the only mixing func- 
tion used. Special government fre- 
quencies are used to fly both of these 
aircraft, so interference is not a problem. 
The mother ship has two YS .91 engines 
and weighs about 30 pounds. It has been 
used for many test programs and is about 30 
years old! 

The X-33 model weighs about 7.5 pounds 
"dry" and goes up to 10.8 pounds when the data 
recorder is added. One hundred times each second, 
the data system records all of the control-surface posi- 
tions (see the angle-measuring probes on the boom that 
extends from the craft's nose), the model's airspeed and 
fuselage angles with respect to the incoming air direction; 
three accelerometers record linear accelerations and three 
rate gyros record the model's attitude in three directions. 
After it has been released from the mother ship at about 
1,000 feet, the model will glide for about 30 seconds, flying 
at 70 to 80mph at a very steep descent angle. By pulsing the 
servos back and forth after release, engineers can determine 
the control effectiveness and the model's stability. Then there's 
just enough time to flare and land at about 35mph. The recorded 
data is then downloaded into a laptop computer for analysis. 

The full-size X-33 is scheduled to make its first flight sometime 
next year from Edwards Air Force Base and should accelerate to as 
fast as Mach 13.8, climb as high as 250,000 feet and land in Utah 
or Montana, depending on the test flight's profile. 4 * 


So what does this have to do with 
model airplanes? Well, the X-33 will glide 
down to Earth to land horizontally on a 
runway after it orbits, but it has no wings! 
The X-33's roundish shape is called a 
"lifting body." 

NASA decided to use a scale model to 
gather data on some aspects of the X-33 
and its flight characteristics. NASA engi- 
neers Dale Reed and Alex Sim worked 
with R/C pilot Tony Frackowiak to design, 
build and pilot a Vi 7-scale model of the 
real thing. This scale was dictated by the 
size of the R/C mother ship that would 
drop the X-33 model from altitude! The 
model doesn't have rocket power. 

The model is carved out of blue foam 
and has plywood bulkheads for structural 
strength. It is entirely covered with 
2-ounce fiberglass for durability. The tails 
are white foam covered with balsa. The 
only flight controls are two rudders (on 
the verticals), two elevons on the canted 
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